HANNRN

insfruments

-

s

H1930
Automatic Potentiometric Titrator

Hanna Instruments Inc., 584 Park East Drive, Woonsocket, RI 02895 USA
www.hannainst.com




Dear Customer,

Thank you for choosing a Hanna Instruments” product.

Please read this instruction manual carefully before using this instrument as it provides the necessary information for correct use
of this instrument as well as a precise idea of its versatility.

If you need additional technical information, do not hesitate to e-mail us af tech@hannainst.com.

Visit www.hannainst.com for more information about Hanna Instruments and our products.

All rights are reserved. Reproduction in whole or in part is prohibited without the written consent of the copyright owner, Hanna Instruments Inc.,

Woonsocket, Rhode Island, 02895, USA.
Hanna Instruments reserves the right to modify the design, construction, or appearance of its products without advance notice.




INTRODUCTION

The HI930 is an automatic potentiometric fitrator with high accuracy, great flexibility and repeatability.
The titrator is designed to perform a variety of potentiometric titrations, allowing the user o obtain both good results and high-speed analysis.
The main attributes of the HI930 fitrator are:

e Small footprint, requires minimal bench space

* (asing made with strong, chemically resistant plastic

* Flexible electrode holder supports up to 3 electrodes, 4 dispensing tubes, and 1 temperature sensor

* Electrode holder positions electrodes in the center of beaker, allowing for smaller sample sizes

* Support for 15 fitration methods

e User-customizable reports

* Integrated research grade pH/mV meter

* (learly displayed warning and error messages

This manual provides information regarding installation and functionality of the titrator and refined operation suggestions.
Before using the titrator, it is recommended you become familiar with its various features and functionality.

This manual is divided info four parts:

PART 1: Quick Start Guide

Helps the user quickly setup and operate HI930 Automatic Potentiometric titrator. It covers basic connections, user interface and
how to run a fitration.

PART 2: Instruction Manual

Provides a comprehensive description of the operating principles, user interface, general options, methods, fitration mode,
opfimization, maintenance efc.

PART 3: Applications

Contains complete instructions for commonly-used analyses.
Additional methods and method packs are available. Contact your local Hanna Instruments” office for more defails.

PART 4: Titration Theory

Qutlines the principles of operation of the titrator. It covers the chemistry of fitrations, titration types and result calculations.
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PART 1. QUICK START GUIDE

1.1. SAFETY MEASURES

The following safety measures must be followed:
1. Never connect or disconnect the pump assembly or other peripheral with the fitrator turned on.
2. Verify that the burette and the attached tubing are assembled correctly.
3. Always check that the titrant bottle and the fitration beaker are placed on a flat, stable surface.
4. Always wipe up spills and splashes immediately.
5. Avoid the following environmental working conditions:
* Severe vibrations
* Direct sunlight
* Atmospheric relative humidity above 95% non-condensing
* Environment temperatures below 10 °C (50 °F) and above 40 °C (104 °F)
* Explosion hazards
6. Have the titrator serviced by qualified service personnel only.

1.2. ABBREVIATIONS

ABS Acrylonitrile Butadiene Styrene PTFE Polytetrafluoroethylene

GLP Good Laboratory Practice PVDF Polyvinylidene fluoride

PEI Polyetherimide RPM Revolutions per minute

eq/ kg Equivalents per kilogram mmol / kg Millimoles per kilogram

eq/L Equivalents per liter mmol / L Millimoles per liter

g/100mL  Grams per 100 milliliters M(mol /L)  Molarity (moles per liter)

g/L Grams per liter mol / kg Moles per kilogram

ug/ L Micrograms per liter mol /L Moles per liter

meq / kg Milliequivalents per kilogram N(eq/L) Normality (equivalents per lifer)

meq /L Milliequivalents per liter ppb (ug / kg)  Parts per billion (micrograms per kilogram)
mg /100 mL  Milligrams per 100 milliliters ppb (ug /L) Parts per billion (micrograms per liter)
mg/g Milligrams per gram ppm (mg / kg) Parts per million (milligrams per kilogram)
mg / kg Milligrams per kilogram ppm (mg /L)  Parts per million (milligrams per liter)
mg/L Milligrams per liter ppt (9/kg)  Parts per thousand (grams per kilogram)
mmol / g Millimoles per gram ppt (g /L) Parts per thousand (grams per liter)

% (g/100g) Percent by weight (grams per 100 grams)
%ow /v Percent weight by volume
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1.3. TITRATOR CONNECTIONS
1.3.1. FRONT VIEW

@

Titrant bottle
Aspiration tube (fitrant inlef)
Pump assembly
Burette assembly
Dispensing tube (titrant outlet)
Temperature sensor
Dispensing tip
pH electrode
Support rod

. Electrode holder

. Titration beaker

. Magnetic stirrer
with beaker support

o

—_
p—

J—
No

1.3.2. REARVIEW

Positioning collar

Beaker support

Magnefic stirrer

On/0ff button

pH, ORP electrode input

Reference electrode input
Temperature sensor input
Power adapter connector

—

aaaaaa

©
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1.4. USER INTERFACE

14.1. KEYPAD
The titrator’s keypad has 27 keys grouped in five categories, as shown below.

1. Function keys
2. Numeric keys
3. Arrow keys
4. Enter key
5. Option keys

1.4.2. DISPLAY
The fitrator has a 5.7” graphical backlit color display.

rldiddizd Oct 27, Z0235

0.1 Sodium Hydroxide

[]. (J M leq-sL]

200300 REFPH

PRump i= not present

7T PPY
e ob

LATE End Point Uolume'/pH
L23.0 °C 0.000 mb a. 1281
gﬁ??gﬁé ﬁziﬁgg in?yﬁl Burette Mode

1. Time and Date

2. Method name 7. Result unit

3. Result 8. Stirrer information

4. Reminders or warnings 9. End point fitration volume

5. Temperature compensation status ~ 10. mV or pH reading

6. Temperature reading 11. Virtual option keys

The user interface contains several screens. In each screen, many information fields are present at the same time. The information
is displayed in an easy-to-read manner.
Virtual option keys describe the function performed when the corresponding soft key is pressed.
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1.5. LANGUAGE

* To change the language, press{ Gemars | from the main screen.
Highlight Language option.
e Usethe /~\ and Y/ keys to select the language from the options listed in the Set Language screen.

° Pressf Select ]'

Restart the titrator in order to apply the new language setting.

Gerneral Options

Select the option to be modified.

Sawve to USE

Feztore from USE

Administration! Dizabled

Temperature: *C, ATC

Oate and Time Setting

Oizplay Settinags

Beeper: off

Stirrer: Enabled
ngli=sh

Titrant Aae Reminder: 1

Rezet to Default Settings Fortugués

Optimize Memory Space Ezpariaol
Oeutsch

Selectk Escape

1.6. CONTEXTUAL HELP

Press to access information about the itrator.
The contextual help can be accessed at any time and it provides useful information about the current screen.

1.7. METHODS
The HI930 titrator can store up to 15 standard and user-defined methods.

1.7.1. STANDARD METHODS

Each titrator is supplied with o package of standard methods. Standard method packs are developed at Hanna Instruments® fo
meet analysis requirements of specific industries (e.g., water treatment, wine, dairy).

1.7.2. USER-DEFINED METHODS

User-defined methods allow the user to create and save their own methods.
Each new method is based on an existing method which is altered to suit a specific application.

1.8. HOWTO CALIBRATE A pH ELECTRODE

1.8.1. PREPARATION

* Pour small quantities of the buffer solutions into clean beakers. Use plastic beakers to minimize any EMC interferences.
For accurate calibration and to minimize cross-contamination, use two beakers for each buffer solution: one for rinsing the
electrode and one for calibration.

* I measuring in the acidic range, use pH 7.01 or 6.86 as the first buffer and pH 4.01/3.00 or 1.68 as the second buffer.

* |f measuring in the alkaline range, use pH 7.01 or 6.86 as the first buffer and pH 10.01/9.18 or 12.45 as the second buffer.

* For extended range measurements (acidic and alkaline), perform a five-point calibration by selecting five buffers across the
entire pH range.
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1.8.2. CALIBRATION PROCEDURE

During calibration, the user has a choice of 8 standard buffers (pH 1.68, 3.00, 4.01, 6.86, 7.01, 9.18, 10.01, 12.45) and up
to 5 custom huffers.

For accurate measurements it is recommended to perform a five-point calibration. However, at least a two-point calibration is
suggested.

For pH fitrations, the selected buffers should bracket the endpoint e.g. if endpoint value is at 8.5, use 7.01 or 6.86; and 9.18 or
10.01 for calibration.

1. Press{ ciii. | fo begin calibration.

_________

Note: It is very important to clear calibration history when a new electrode is used.
2. Immerse the pH electrode and the femperature probe approximately 4 cm (1.5”) into a buffer solution and stir gently.

------------------

__________________

_________

The calibration buffer will be added to the Calibrated Buffers section.
5. Rinse the pH electrode and the temperature probe.
6. Immerse the pH electrode and the temperature probe into the next buffer solution and follow the above procedure.

---------

_________

1.9. THE FIRST TITRATION

1.9.1. REQUIRED SOLUTIONS

e Titrant - 500 mL of 0.1 M (mol/L) Sodium Hydroxide (NaOH) in a titrant bottle
e Sample - 0.1 M (mol/L) Hydrochloric Acid (HCI)
e Distilled or deionized water

Note: Analytical grade reagents and water should be used for accurate results.

1.9.2. PRIMING THE BURETTE
Insert the aspiration tube in the titrant bottle and the dispensing tube in a waste beaker.

---------

1.
2' _________
3. Highlight the Prime Burette option, then press
4. Enter the number of burette rinses.

At least 3 rinses are recommended.

---------

5. Pressi accent ito start. The message “Executing...” will be displayed.

Note: Ensure continuous liguid flow inside the burette. For accurate results, the aspiration tube, the dispensing tube and the syringe must
be free of air bubbles.

---------

1.9.3. METHOD SELECTION
The HITOO9EN Neutralization w/ NaOH standard method is given as an example here.

| Select |

1. To select this method, press: weses | from the idle screen.

_________

---------

_________
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1.9.4. SETTING METHOD PARAMETERS

“Method”

1. Press | St to display the method parameters.

(S il

The View/Modify Method screen will be displayed.
Note: Only certain parameters can be changed.

2. For this titration, the NaOH fitrant concentration and the size of the HCl sumple need fo be entered.

o~ U B W
=0
[den]
=
=%
=
—_
=N
=
=
=
<D
o)
N
<D
o
=]
=
o
=
<
—
=
<D
=
=]
=
<D
1%
(3]
==
w
@
)
Q

Titrant Concentration

Enter the titrant concentration.

P OERERN (nolsL)

Oelete

Escape Digit Exponent

1.9.5. SETTING UP TITRATION REPORT

Users can select the information that is stored for each fitration.
To obtain proper information at the end of the titration:

1. From the main screen, press and the Data Parameters screen will be displayed.

5. Press{ aos_ | and then press { Escave 1o refurn fo the main screen.

1.9.6. PREPARING THE SAMPLE

Add 50 to 65 mL of distilled/deionized water to the fitration beaker.

Use a pipette to add 5.0 mL of the sumple (0.1M Hydrochloric Acid (HCI)) into the same beaker.
Align the beaker support with the magnetic stirrer base plate then rotate clockwise to attach.
Add a stir bar and insert the beaker into the beaker support.

Lower the electrode holder until it rests on the positioning collar.

Adiust the level of the sample solution with distilled / deionized water so that the pH electrode bulb is completely immersed
in the sample solution and the reference junction of the electrode is 5-6 mm below the surfuce.
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1.9.7. PERFORMING A TITRATION
* From the main screen, press .
The user is prompted to enter the analyte size.

* Enter 5 mLand press .
The titrator will start the analysis.
At the end of the titration, “Titration Completed” message is displayed along with the final concentration of the analyte in the
sample and the equivalence endpoint volume.

1.9.8. TITRATION SCREEN
During a titration, the following screen is displayed:

15:032:26 Jun 13, Z0ES

MNeutralization ws MNalH

61.775....

5004500 RPH

Burette: EZ5 mL

ATC Volume Delivered FH
25.1 °C .12/ mb 9.102
Uiew

Curue Suspend Stop

1.9.9. TITRATION GRAPH
o After o few doses are dispensed, { ciow ; key becomes acfive.

o Press{ oo o display the real-fime fitration graph.

The curves displayed are plots of the pH and the 1* derivative versus Titrant Volume. The two graphs are scaled fo fit in the

same screen window.
See PART 2. INSTRUCTION MANUAL for more information.

P ———

- . . fyo. .
o Pressi Towa ito change the y-axis scale fo either the pH values or the 1% derivative values.
Graph of Titration Oata
rH—~FpFH
11
g.
6.
4.
z.
i : : : : |
i 1.4 .8 4.2 5.6 #
Uolume mbL
qﬁi;;; Ezcape Suspend Stop
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1.9.10. TITRATION TERMINATION

The titration is terminated when the conditions of the Termination Criteria have been met.

The titration is normally terminated when the first equivalence endpoint is detected according to the selected algorithm.

To ensure the correct detection and interpolation of the equivalence endpoint, the titrator will dispense a few additional doses affer the
endpoint was reached.

The titration result can be displayed either in the main screen or in the Graph of Titration Data screen.

When the titration has ended, the fitrator will display the equivalence endpoint volume and the final concentration of the analyte
fogether with the “Titration Completed” message.

To view the titration graph and/or results, press .

When the titration ends, an “x” will mark the endpoint on the pH versus titrant volume curve in the Graph of Titration Data screen.

The value of the endpoint volume is also displayed next to the endpoint.

15:04:15 Jun 132, EOES

we MalH

Meutralization

61.444 ....

ATC End Point Uolume FH
2a.1 °C B.144 mlL 10.127
General Select Methaod

Options Method Options Burette Mode

1.9.11. RESULTS
The results obtained from titration are stored in a report file that can be displayed or transferred to a USB storage device.

Feuview Result

e Ti_ 00005, RPT

HI2z20 - Titration Report

Method Hame:
Time f Date:
Report ID:

Custam Method
14:52 0Oct 29, Z0ES
Ti_nooos

Calibration Data
Oefault Calibration
GLF & Meter Information

Campany Hame:
Company Hame:

Fage
Oawn

Save Faage
to USE Up

Uiew
Graph
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1.9.12. VIEWING THE LAST TITRATION DATA
To view the last fitration report:

1.

4.

From the main screen, press.

The Data Parameters screen will be displayed.
From the Data Parameters screen, highlight Review Last Report option.

Use the | "5 and{ bese keys to display information related fo the last ftration performed.

1.9.13. SAVING DATA TO USB STORAGE DEVICE

Note: The USB storage device has fo be formatted FAT or FAT32.
This feature allows saving the results of titrations logging sessions on a USB storage device.

1.

‘General |

From the main screen, press: Spions

1.
_______ J

The General Options screen will be displayed.

2. Use the /A and \/ keys to highlight Save fo USB storage device option.
3. Insert the USB storage device into the USB socket.

The List of Files on Titrator screen will be displayed.

. Use the <<| and [ >> keys to select the report files.

List of Files on Titrator
Uze <-s-» arrow kews to select file tvpe
49 report files

TI_00004.RFPT

TI_0000S.RPT

TI_0000&6.RFT

TI_00002.RPT
TI_OO002.RPT
TI_0O0009.RFPT
TI_000410.RPT
00011.RPT
00012, RFT
O0041Z.RPT
00014, RPT
00015.RPT
0001e.RPT

TI
TI
TI
TI

elete
All

Copy Copy
File ALl

Oelete u]
File

Copy

6. Press{ S o transfer all available reports to the USB storage device, or highlight the name of the report file fo be fransferred.

/. Pressi TR
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1.9.14. TITRATION REPORT

-

While scrolling with the !

L

"Page
Up

| Page

1
L_Down

tand Tkeys, the fields

below can be seen on the titrator display.

The same information is available on the saved report file (Ti_00011.rpt in this example, with all report fields selected).

HI930 - Titration Report

Method Name: Neutralization w/ NaOH
Time & Date: 15:01 Oct 29, 2025
Report ID: Ti 00011
Calibration Data
Buffer Potential Efficiency Temp.
Time and Date
4.010pH 169.3mV 98.8% 24.0°C A
11:44 Oct 29, 2025
7.010pH -5.8mv 98.7% 23.9°C A
11:42 Oct 29, 2025
10.010pH -180.7mV 98.7% 24.0°C A
11:46 Oct 29, 2025

GLP & Meter Informatio
Company Name:
Operator Name:
Electrode Name:
Field 1:
Field 2:
Field 3:
Titrator Software Version:
Base Board Software Version:
Pump Software Version:
Stirrer Software Version:

Titrator Serial Number: TT18
Analog Board Serial Number: ABR18
Pump Serial Number: DP18
Stirrer Serial Number: 0s18
Analog Calibration Date: May 2

Method Parameters
Name:
Method Revision:
Stirrer Configuration:

Stirrer: M
Stirring Speed:

Dosing Type:
Min Vol: 0
Max Vol: 0
delta E: 20

End Point Mode:
Recognition Options

pH 1EQ point,

Threshold: 5

Range:

Filtered Derivatives:
Pre-Titration Volume: 0

Pre-Titration Stir Time:
Measurement Mode: Signal St

n

00
00
00

v1.01
0525011
0525005
0525004
0524001
5, 2025

vl.
vl.
vl.

Neutralization w/ NaOH

4.0

agnetic
500 RPM
Dynamic
.050 mL
.500 mL
.000 mv
lst Der

0 mV/mL
NO

NO

.000 mL
0 sec
ability
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delta E: 1.0 mv
delta t: 2 sec
Min wait: 2 sec
Max wait: 15 sec
Electrode Type: PH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N HaOH
Titrant Conc.: 0.1000 N (eq/L)
Analyte Size: 10.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL
Potential Range: -2000.0 to 2000.0 mv
Volume/Flow Rate: 25 mL / 50.0 mL/min
Signal Averaging: 1 Reading
Significant Figures: XXXXX

N(eqg/L) --> meq/L

V eq 1000meq

1000mL

V = volume dispensed in liters
0.100 eq/L -> titrant conc.
10.000 mL -> sample volume

Nr Volume [mL] mV pH Graphic Temp.[°C] Time
0 0.000 274 .4 2.219 0.0 24.9 A 00:00:00
1 0.050 274 .4 2.220 1.0 25.0 A 00:00:07
2 0.100 274 .4 2.220 0.0 25.0 A 00:00:10
3 0.200 274.3 2.222 -0.8 25.0 A 00:00:12
4 0.400 274.0 2.227 -1.6 25.0 A 00:00:15
5 0.800 273.2 2.241 -2.0 25.0 A 00:00:18
6 1.300 271.5 2.271 -3.4 25.0 A 00:00:24
7 1.800 269.5 2.304 -3.9 25.1 A 00:00:30
8 2.300 267.2 2.344 -4.7 25.1 A 00:00:37
9 2.800 264.4 2.393 -5.7 25.1 A 00:00:43

10 3.300 260.8 2.455 -7.2 25.1 A 00:00:50

11 3.800 256.1 2.535 -9.3 25.1 A 00:00:58

12 4.300 250.3 2.635 -11.7 25.1 A 00:01:05

13 4.800 241.9 2.779 -16.8 25.1 A 00:01:14

14 5.300 228.3 3.011 -27.2 25.1 A 00:01:23

15 5.800 193.0 3.614 -70.5 25.1 A 00:01:31

16 6.077 21.0 6.556 -620.0 25.1 A 00:01:48

17 6.128 -38.2 7.568 -1183.2 25.1 A 00:02:03

18 6.177 -123.6 9.031 -1708.0 25.1 A 00:02:19

19 6.227 -157.7 9.616 -682.8 25.1 A 00:02:28

20 6.278 -174.5 9.903 -335.8 25.1 A 00:02:35

21 6.339 -187.8 10.130 -215.9 25.1 A 00:02:42



1-12

PART 1. QUICK START GUIDE / The First Titration

Titration Results

Method Name: Neutralization w/ NaOH
Time & Date: 15:01 Oct 29, 2025
Analyte Size: 10.0000 mL
End Point Volume: 6.144 mL
pH Equivalence Point: 8.063
Result: 61.444 meq/L
Initial & Final pH: 2.219 to 10.130
Titration Duration: 2:42 [mm:ss]

Titration went to Completion

Analyst Signature:
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PART 2. INSTRUCTION MANUAL

2.1. SETUP

2.1.1. UNPACKING

Remove the titrator and accessories from the packaging and examine it carefully. For further assistance, please contact your local
Hanna Instruments” office or email us at tech@hannainst.com.

Each HI930 potentiometric titrator is supplied with:
e Titrator
Pump assembly
Burette assembly
» Burette with 25 mL syringe
» Aspiration tube with fitting and protection tube
» Dispensing tube with dispensing tip, protection tube, and tube guide
» Tube locks
» Tool for burette cap removal
» Light spectrum protection screen
* Plastic beaker, 100 mL (3 pieces)
* Beaker support
* Electrodes holder and support rod with positioning collar and screw
* Magnefic stirrer
o Stir bar (2 pieces)
* Pump and burette locking screws with plastic head
* Temperature sensor
* Shorting cap
 Q-ring set (5x10.5mm + 5x3 mm)
* Power adapter
e USB memory stick
* Instrument quality certificate
* Instruction manual

~

~

~

If any of the items are missing or damaged, please contact your local Hanna Instruments office or email us ot
tech@hannainst.com. See 2.10.3. Titrator Components section for component pictures.

Note: Save all packing materials until you are sure that the instrument functions correctly.
Any damaged or defective items must be retumed in their original packing materials together with the supplied accessories.

2.1.2. SAFETY MEASURES

The following safety measures must be followed:

* Never connect or disconnect the pump assembly or the magnetic stirrer assembly with the titrator turned on.

e Verify that the burette and the attached tubing are assembled correctly.
See 2.1.4.4. Titrafor Assembly section for more information.

* Always check that the titrant bottle and the titration beaker are on a flat surface.

* Always wipe up spills and splashes immediately.

* Avoid the following environmental working conditions: severe vibrations, direct sunlight, atmospheric relative humidity above
95% non-condensing, environment temperatures below 10 °C (50 °F) and above 40 °C (104 °F), explosion hazards.

* Have the titrator serviced only by qualified service personnel.
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2.1.3. HI930 TITRATOR TECHNICAL SPECIFICATIONS

Analysis Type Standard titration (Standardization, Fixed pH/mV, Equivalence point pH/mV)
Fixed mV
Endpoint Mode Fred

mV equivalence point (1% or 2" derivative)
pH equivalence point (1% or 2" derivative)

Size 5mL, 10 mL, 25 mL, 50 mL
Resolution 0.001 mL
Flow rate 0.1/0.3 mLto 2 X burette volume per minute
Burette +0.005 mL (5 mL burette)
Accuragy +0.010 mL (10 mL burette)
+0.025 mL (25 mL burette)
+0.050 mL (50 mL burette)
Type Integrated magnetic
Stirrer Range 200 to 1400 RPM
Resolution 100 RPM
Range —2000.0 t0 2000.0 mV
. Resolution 0.1 mV
Accuracy +0.1 mV
Calibration Single point, offset
Range —2.000 t0 20.000 pH
H Resolution 0.1/0.01/0.001 pH
P Accuracy +0.001 pH
Calibration Up to 5 points with standard or custom buffers
—5.01t0105°C
Range 23.010221.0 °F
Temperature 268.2103/8.2K
Resolution 0.1
Accuracy +0.1°C/ +£02°F/ =0.1K
Data Storage Methods Up to 15 titration methods (standard and user-defined)
Reports Up to 50 titrations and pH / mV reports
1 BNC socket (pH, ORP electrodes)
Connections Measurement 1 4 mm banana socket (reference electrode)
1 RCA socket (femperature sensor)
Peripheral 1< USB standard A (USB flash drive)
4 multi-purpose slots (itrant tubes)
Electrode holder 4 12-mm electrode slots (3 integrated, 1 with included adapter)
1 X temperature sensor slot
Display 5.7" graphical color display with backlight
Power supply 100 - 240 VAC, 50/ 60 Hz
Additional Power draw 0.5 amps
Specifications Enclosure material ABS, PC-ABS, stainless steel
Keypad Polyester
Dimensions 315%205x375mm (12.4x8.1x14.8"
Weight Approximately 3.6 kg (7.9 Ibs.) with burette

Operating environment 10 to 40 °C (50 to 104 °F); up t0 95 % RH
Storage environment ~ —20 to 70 °C(—4 to 158 °F); up to 95 % RH
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2.1.4. INSTALLATION

2.1.4.1. Titrator Front View
O® ® OO O©O®U

. Titrant bottle

. Aspiration tube (fitrant inlet)
. Pump assembly

. Burette assembly

. Dispensing tube (titrant outlet)
. Temperature sensor

. Dispensing tip

. pH electrode

. Support rod

. Electrode holder

. Titration beaker

NO OO N O~ U B LW N —

[ E—
—_

J—
N

. Magnetic stirrer
with beaker support

2.1.4.2. Titrator Rear View

N

Positioning collar

Beaker support

Magnetic stirrer

On/0ff button

pH, ORP electrode input

Reference electrode input
Temperature sensor input
Power adapter connector
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2.1.4.3. Titrator Right-Side View

(>

USB

2.14.4. Titrator Assembly

Note: Assembly operations must be completed before connecting the titrator to the power supply!

Assembling Support Rod
To insert support rod into the titrator case:
1. Remove protective cap from fitrator case.
2. Insert the support rod into the fitrator case.
3. Turn the support rod clockwise to secure it in place.
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Attaching Electrode & Temperature Sensor

1.

5.

Place the electrode holder (B) in the housing (A).
The housing can be inverted if necessary.

. Slide the electrode holder onto the support rod and lower it until it rests on the positioning collar (G).
. If necessary, slide the o-rings (F) onto the electrode (D) and temperature sensor (E) to act as adjustable stops, defining how

far they go into the holder.

. Place the electrode and sensor into their designated slots in the holder.

Adiust the electrode and sensor until stable, and their tips are level (at the same depth).

Make sure the tips of the electrode and sensor don’t hit the magnetic stir bar when it’s spinning.
Tighten the screw on the positioning collar fo lock the electrode and sensor in place.

Note: For small sample sizes, use the electrode adapter (C) in the center of the holder.

Connecting the Pump

1.

Retrieve the pump cable from inside the bay.
The pump connector is located in the left bay.

. Connect the cable to the pump as shown here.

The pump connector is located on the bottom of the pump.

. Lower the pump into the titrator, then slide it towards the front of

the titrator case until it is firmly latched.

. Secure the pump with the locking screw.

Attaching the Magnetic Stirrer

1.

Ensure the ribbon cable socket is facing the corresponding metal
pins.
Gently insert the metal pins into the socket until fully seated.

2. Insert and lower the magnetic stirrer info the titrator’s bay.

. Slide it towards the front of the titrator case until it is firmly latched.

Secure the stirrer with the locking screw.
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Attaching the Burette

1. Make sure that the mark from the valve actuating cap and from the
burette body are aligned.

2. Slide the burette info the support on the burette pump.

3. Ensure correct coupling between the syringe plunger (A) and the pump
piston (B).

I~

Y/

2.1.4.5. Electrical Connections

1. Connect the electrode to the BNC connector (B).

2. Connect the temperature sensor fo the RCA connector (D).
3. Connect the power adapter cable to the power input connector (E)

=l
O ] O

|

HANNA
Wlinstruments H | 9 30 ';:)TTREANTEE MMMMMM

Function Type of Connector

A. Power switch

B. Connection for pH, ORP electrodes ~ BNC socket

(. Reference electrode @ 4 mm banana socket
D. Temperature sensor RCA socket

E. Power input connector (24 VDC) ~ DC power jack connector
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2.2. USER INTERFACE

2.2.1. START UP
Once the instrument is assembled and installed, follow the steps below to start the titrator.
1. Connect the titrator to a power outlet with the supplied power adapter.
2. Turn on the titrator using the power button located on the back of the instrument.
3. Wait until the titrator finishes the initialization process.
4. Press [enter when prompted or wait a few seconds for fitrator fo start.

HI 230 Tiftrator

* I®IHANNA

inskruments

Fump Oetected

aghetlc Stirrer

Flease press Enter ... HH

Note: All the performed initialization processes must be successfully completed. If one fails, restart the titrator. If the problem persists,
contact your nearest Hanna Instuments® Service Center.

2.2.2. KEYPAD
The titrator’s keypad is grouped info five categories.

1. Function keys
2. Numeric keys
3. Arrow keys
4. Enter key
5. Option keys
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2.2.2.1. Function Keys

If one of the function keys is pressed, the associated function is immediately performed.
Some of the keys are active only in specific screens.

tart . .
Starts or stops a titration process

Turns the magnetic stirrer on and off
Reserved

Access the data parameters menu (reports, GLP, meter information, report setup)

Displays contextual help

2.2.2.2. Option Keys

Option keys are assigned to the virtual keys on the display. Their functions are listed in the boxes above the buttons and vary
depending on the displayed screen.

An underlined virtual key can also be activated by pressing .
2.2.2.3. Arrow Keys

Arrow keys have the following functions:
* move the on-screen cursor
* increase or decrease the stirrer speed and other seftings
* select o character (alphanumeric screen only)
* navigate through menu options.

2.2.2.4. Numeric Keys
(o)to(9)  Used for numeric entries.

(1) Toggles between positive and negative values.
S Used for decimal point.

2.2.2.5. Enter Key

This key has the following functions:
* qccepts alphanumeric data entry
* executes the default (underlined) virtual option key
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2.2.3. DISPLAY
The titrator has a large color graphical display. The main screen is shown below with short explanations of the screen segments.

2.2.3.1. The Main Screen

@—-14:44:34 Oct 27, Z0ES
1. Time and date
@— O.1M Sodium Hyedroxide 2. Method name
3. Result
@ 0 ] 0 N tearl) O 4. Reminders or Warnings
5. Temperature
soaso0 ren t—(8) compensation status
@_- . 6. Temperature reading
Fump is not present /@
7. Results units
@_ﬁZTEC 0o RNt UDEUMEﬂ (i0) 8. Stirrer information
@/‘G : - —— : : 9. End point itration volume
DEQ?Eﬁ; Hgiﬁgé Dpettiunns Burette Made 10. mV Opr reqding
\ / 1

@ . Virtual option keys

The user interface confains several screens. For each fitrator function, several screens may be used.

Method name Displays the name of the selected method.
Time and date Displays the current date and time.
Temperature reading  Displays the measured temperature.
ATC Automatic temperature compensation
Manual Manual temperature compensation
Temperature probe is not connected, manual temperature compensation

Stirrer information  Actual and set stirrer speed is displayed in RPM.
When stirrer is off, the stirrer information is not displayed.

Endpoint volume Displays the volume delivered to reach the titration endpoint.
When no titration has been performed, the displayed volume is “0.000 mL".

Result Displays the itration result.
mV or pH reading Displays the current reading. The reading will be in mV or pH.

mV Indicates actual potential reading.

rel mV Indicates relative potential reading.

pH Indicates actual pH value.
Titration status Displays the status of the selected fitration.

is displayed when a fitration has not been performed.
Reminders Indicates when a task needs to be performed and displays errors.
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2.2.4. MENU NAVIGATION
2.2.4.1. Selecting an Option

14:44:34 0ct EF, E0Z5

0.1N Sodium Hedroxide

0.0.

leasll

500500 RPH

ATC End Faint Uolume FH
5.0 °C 0.000 wmbL 5.128
General Select Methad

Options | Heths Burstts | Mode

DIDINIDID
)

2.2.4.2. Selecting a Menu ltem

View Modify Method
Id: USEROODOL Modified: 42:37 0ct 27, Z0Z5
Select the option to be modified.

ETTH Custom flethoc
Method Revizion: 1.0
Stirrer Configuration

Dosing Twpe: Dunamic
End Foint Mode: FH 1EQ point,lst Der
Recognition Options
Fre-Titration Wolume:
Pre-Titration Stir Timel
Sianal Stabllltl)

T 000 mL

Measurement Mode:
Electrode Type:

Elank Dption: Mo Blapk
Calculations: Stdz. Titrant by Weight
Dilution Option: Disabled
Titrant Hame: 0.1H HaOH
Save Fage Fage
fzleck | Escape | 0%2g | e | Down

2.24.3. Entering Text

Press the option key below the virtual key.
For example, to access the Method Options screen, press the option key below it.

e Use the /2 and Y/ arrow keys to move the cursor.
When the menu is larger than the display, a scroll bar is active on the right side.

o Usethe: PSSe

i Page |

tond{ S keys fo scroll though the pages.

| Delete )

o Use! Vst ito erase previous text.

e Use the arrow keys fo highlight the letfer,

Method Name

Select the highlishted letter by using
the arrow keys then press “"Enter™.
Select the empty field for a space.
Press Accept to save the entire name.

Uigw TMadify Method
Id: USEROOOL Modified: 17:37 0Oct 27, ZO0ES
Select the option to be modified.

then press .
e Use the sume procedure to enter the

FTT=H Cus tom Metho
Method Rewision: 1.0

Stirrer Configuration

Oosing Typel Ovnanic WhOle nﬂme

End Point Hode: PH 1EQ point,1lst Der N

Recognition Options (@ | . FTASZSSTY P ASSS ST

Pre-Titration Uolume! 5.000 mL ° Use' Cursor 'On i Cursor 'ke SI'O ed"‘
Pre-Titration Stir Time! Left ! L_Right ] y

&0
Heasurement Mode: Signal Stability
H

Electrode Twpe! o N TP Sttt .
L BTN e i enans o uRLARE When edifing is complefe, press { Accent }.

MABCDEFGHTIJKL
MHOPQRSTUUVWXY
Zabecdefahijka1
MmN OPAar s tuy WXy
zZAAARAAACEEET IR
DOOUTODO0OO0OR A& A3
Aceééiinbdbdodod
OadéioxN_$ " N8
0123456789 «.
PLOYIYIL > = /4 =
| Wopw of U.1H Sodium Huodr
Delete Cursor Curszor
Accept l Escape | [ctrer [ Left Right

Dilutian Dpt_ion: Disabled
o0 e The method name will be updated and
Select | Escape tﬁaﬁés Page Ega:

PO
0

2.2.4.4. Saving Modifications

Saving Method

Select a menu option.

Exit Without Zaving Method ‘

"Escape” - exits without saving method.

Selecst I Escape | [ |

—

(o] e (o) (][]

Note: To access rhe conrexrua/ help menu, press

displayed in the name field of the View
/Modify Method screen.
 When all the desired parameters have

been set, press { Escape 1.

C@@C}C

at any time. Help is related to the displayed screen.
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2.3. GENERAL OPTIONS

The General Options screen gives access to options that are not directly related fo the titration process or pH / mV measurement.

General Options

Select the option to be modified.

Save to [=1=]

Re=tore from USE

Administration: ODizabled
Temperature: *C, ATC

ODate and Time Setting
Dizplay Settinas
Beeper: off

Stirrer: Enabled
Language: Enalish
Total Wolume Alert: off
Titrant Age Reminder: 0 daws

Fezet to Default Settings
Optimize Memorw Space

S5elect Escape

2.3.1. SAVETO USB

This option allows the user to save files from the fitrator to a USB storage device.
Note: The USB storage device has fo be formatted FAT or FAT32.

Lis=t of Files an Titrator

Use <---r arrow keys to select file tupe

10 =standard method files
HioooieM.mMIpE o . ...
HIOAOO1EH.HMTO
HIOOOZEH.HMTO
HIOOOZEH.HMTO
HIOO10EH.HMTDO
HI1OO04EH.HMTO
HI1OO5EH.HMTO
HI1OO2EH.HMTO
HI1OO0PEH.HMTO
HI1011EH.HMTO
HI101ZEH.HMTO

Copy Copy Delete Delete
file All File All

Escape

On the titrator, the available file types are as follows:
Standard method HIXXXXYY.MTD (e.g.: HI000TEN.MTD, HITO04EN.MTD)
User-defined method ~ USERXXXX.MTD (e.g.: USEROOOT.MTD)
Report Ti XXXXX.RPT, mV_ XXXXX.RPT, pH_ XXXXX.RPT, mVrXXXXX.RPT
(e.g.: Ti_00001.RPT, mV_00001.RPT, pH_00001.RPT, mVr00001.RPT)

* Insert the USB storage device info the USB port on the right side of the titrator.
* Usethe <<|and >> keys to select the file type.

The number of files and the file names will be displayed.
* Usethe /x\ and v/ keys to scroll through the list.
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The option keys allow the following operations:

fmm————

_________
""""""

_________
""""""

]
_________
""""""

_________
""""""

Note: The saved files will be stored on the USB key in the HI930 folder, as follows:

Methods  USB Drive\HI930\Methods\*.mtd
Reports USB Drive\H1930\Reports\*.rpt

2.3.2. RESTORE FROM USB
This screen allows the user to transfer files from the USB storage device to the titrator.

List of Files on USB

Use <-s-% arrow keys to select file twpe

Z1 report files

e
TI_0oooz.RFPT

TI
TI
TI
TI
TI
TI
TI
TI
TI
TI
TI
FH

Q00002 .RPT
00004, RPT
00005, RPT
Q000&.RFT
ooo07 . RFT
o002, RFT
oo009 . RPT
o0010.RPT
00011 .RPT
QO01E.RFT
00013, RFT
00014, RFT

Copy Copy Delete
file All File

Oelete
)

Escape 11

The file types that can be transferred are:
Standard method HIXXXXYY.MTD (e.g.: HIO00TEN.MTD, HIT0O4EN.MTD)
User-defined method ~ USERXXXX.MTD (e.g.: USERO00T.MTD)
Report Ti XXXXX.RPT, mV_ XXXXX.RPT, pH_XXXXX.RPT, mViXXXXX_RPT
(e.g.: Ti_00001.RPT, mV_00001.RPT, pH_00001.RPT, mVr00001.RPT)
* Insert the USB storage device into the USB port on the right side of the fitrator.
o Usethe <<| and |>> keys to select the file type.
The number of files and the file names will be displayed.
e Usethe /A and Y/ keys to scroll through the list.

The option keys allow the following operations:

---------

_________
""""""

_________
""""""

_________
""""""

Note: To restore files from USB Key, please ensure that the methods and / or reports required for transfer to the fitrator are in the correct
folder:

Methods ~ USB Drive\HI930\Methods\*.mtd
Reports USB Drive\HI930\Reports\*.rpt
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2.3.3. ADMINISTRATION

A 4-digit numeric PIN can be set to prevent unauthorized changes from being made.
When the user enters administration mode and a pin has not been set, the user will be prompted to enter a new PIN.

Titrator Administration

Administrator PIM has not been set.
Enter a 4-digit PIM to enable
Administrator function.

Enter PIN: [
Confirm PIM: [ ---- ]

Your PIM must be 4-digits long.

Oelete
Hext Ezcape Digit

Once a PIN has been set, the titrator can be locked. When a titrator is locked, the users cannot modify methods or delete reports.
Basic functions such as report review or save to USB, are still available.

Titrator Administration

Titrator is UMLOCEED.

Enter PIN: [
Delete
Accept | Escape Digit

To return to administration mode, enter the PIN to unlock the titrator.

Titrator Administration

Titrator is LOCKED.

Unlock
Titrator

Escape

Recouvery
FIH
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Ifthe PIN is lost o forgotten, press - gn + and contact fechnical support fo supply the required information.

EEEEHJEFSJ PIH

For recowery PIM, please contact vour
vendaor.

When requesting PIH pleasze prowvide
following information:

Titrator Serial Humber: 173458678
cade: 078

Recouery FPIH: =

Delete
Digit

| Ezcape

2.3.4. TEMPERATURE
The temperature menu allows access to all three menu options related to temperature: source, manual temperature sefting, and units.

Temperature Menu

Select temperature option to be modified.

cimp e ture Sodr-ce
Marnual Temperature Setting
Temperature Units

Select Escape




PART 2. INSTRUCTION MANUAL / General Options 215

2.3.4.1. Temperature Source

Option: Automatic Temperature or Manual Temperature

Select the temperature source used for temperature compensation.

When Automatic Temperature is selected, “ATC” is displayed on the main screen and the temperature is read by the femperature probe.
When Manual Temperature is selected, “Manual” is displayed on the main screen and a current temperature value is used for
temperature compensation.

Note: The selected temperature source will be indicated in the report files: "A™ for Automatic and "M" for Manual.

Temperature Menu

Select temperature option to be modified.

cmperature Source
Marnual Temperatur

Temperature Uni ts| RSN T =TTy RN o=
Manual Temperature

2.3.4.2. Manual Temperature Setting

Option: —5.0t0 105.0 °C (23.0 to 221.0 °F, 268.2 to0 378.2 K)
If the temperature probe is not connected, the user can manually set the temperature used by the fitrator for compensation.

Manual Temperature

Enter the manual temperature to be used
when the temperature probe i= being
overridden or no temperature probe.

The temperature range is from —-5.0 to
105.0°C.

Oelete
Digit

| Ezcape
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2.3.4.3. Temperature Units
Option: °C, °F K
The temperature ranges are as displayed in the Temperature Units screen.

Temperature Menu

Select temperature option to be modified.

Temperature Source
Manual Temperature Setting

Faprennerr 0.0 o zoinF
Keluin ZEE.Z to Z7B.EZ K

Select Escape

2.3.5. DATE & TIME SETTING

This screen allows the user to set the date and time.
e Usethe /2 and Y/ keys or the numeric keys to modify the date and fime.

. Use- Next To moveThecursortoThe nextﬁeld

Oate and Time Setting

Enter the date.

=] i0 2Z0ZE
day month Ywear

Enter the time.

Z0 41 41
hour minute second

Fress MNext to mouve to the next entry.

Oelete
Digit

| Ezcape

Mext | AM-FPHM
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2.3.6. DISPLAY SETTINGS

This screen allows the user to customize the display setfings.
o Use! im0 increase the backlight fime-saver interval.

v Time
1 1
LIncrease ;

[t a

®  Use ! peresse | 10 decrease the backlight time-saver inferval.

]
(S J

o Usethe /A and Y/ keys to adjust the backlight intensity.
There are 8 levels of backlight infensity, ranging from 0 to 7.

Oisplay Settinas

Use Up-DOown kews to adjust Backlight.

Eacklight: 4 BErr
Backlight Sawver: 15 minutes
Time Time
Ezcaps Increase|Decrease

The displayed color palette allows for selection of appropriate backlight intensity.

The backlight time-saver option protects the display during standby periods, when no keys have been pressed for a set amount of
time, the backlight will turn off.

If the backlight is off, press any key to reactivate the backlight.

The range for backlight time-saver inferval is between 1 and 60 minutes.

To disable the backlight time-saver, increase the time to the maximum allowed, the Off indication will be displayed.

2.3.7. BEEPER

Option: On or Off
If enabled (on) an audible alert will sound after a titration is completed, when an invalid key is pressed, or when a ritical error
occurs during fitration.

General Options

Select the option to be modified.

Sawve to USE

FRe=tore from USE

Administration: Oizabled
Temperature: *C, ATC
Oate and Time Setting

Dizsplay Settinas

Stirrer: E i
Language: E
Taotal Uolume Alert: On

Titrant Age Reminder:
Feset to Default Settings
Optimize Memorw Space

Select Escape
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2.3.8. STIRRER

Option: Enabled or Disabled
If necessary, the stirrer can be disabled in individual titration method.

General Options

Select the option to be wmodified.

Sawve to USE

Festore from USE

Administration: Oizabled
Temperature: *C, ATC
ODate and Time Setting

Dizplay Settinas

Beeper:
Stlrrers
Language:
Total Uolume Alert:
Titrant Age Reminder:
Feszet to DOefault Settings
Optimize Memorw Space

0ff

Selectk Escape

2.3.9. LANGUAGE
e Usethe /A and Y/ keys to select the language from the options listed.

"""" bl

° Pressf Select |

* Restart the titrator in order to apply the new language setting.

General Oetions

Select the option to be wmodified.

Save to USE

FResztore from USE

Administration: Oizabled

Temperature: *C, ATC

Oate and Time Setting

Display Settinas

Beeper: of f

Stirrer: Enabled
nalish

Total WUolume Alert! f
Titrant Age Reminder: :
Reset to Default Settings Fortugués
Optimize Memorw Space Ezpariol
ODeutsch

Selectk Escape
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2.3.10. TOTAL VOLUME ALERT
Option: 0 to 10000 mL or Off

This screen allows a programmable reminder to appear when the titrant reservoir is below 100 mL. The titrant volume will decrease
as the titrant is used.

After the new titrant volume has been entered in the Total Volume Alert screen, a warning message appears on the main screen
reminding the user to re-standardize the newly added fitrant.

Total Uolume Alert

Enter the amount of titranmt available to
the titrationsreagent system from its
reservoir. The mbs will decrease as the
titrant-reagsent is depleted.

A L

A reminder will appear when les= than
100 mLs of titrant wolume is leff.

Delete 0ff

Escape Diait

2.3.11. TITRANT AGE REMINDER

Option: 0 to 31 days or Off
A programmable reminder will appear when it is time to verify the fitrant concentration or to change the titrant.

Titrant FAze Feminder

Enter the number of davs to pass =ince the
last Titr. Wol. updating or the last Start
pressing,. whereaf ter the reminder appears.

T days

The range is from 0 to 31 davs.

Oelete
Start Escarpe Diait off
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2.3.12. RESET TO DEFAULT SETTINGS

This option will delete all user-defined methods and restore all manufacturer settings such as titrator configuration or standard
method parameters.

This will delete the calibration d
all user methods, balances and rep

Bezet Escape

2.3.13. OPTIMIZE MEMORY SPACE
This screen allows the user to run a memory defragmentation utility o increase access speed to memory storage.

Dptimize Nemory Space

This option is used in order to clean up
the memory space.

Flease enszure the power is not
disconnected during this operation.

| |

Accept | Ezcape

2.3.14. UPDATE SOFTWARE
This screen allows the user to update the titrator software from a USB storage device containing a software setup kit.

Update Software

Current wversion: HIZZ0 wi.Ooo

Mew wersion: HIZ30 wi.Ool

Are woud sure Yoo want to update the
current sof tware with the new wersion?

ACCept Ezcaps Refresh
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To update the software:
1. Copy the “Setup930” folder to a USB storage device.
2. Insert the USB storage device into the USB port.
3. Go to General Options, then Update Software.
The titrator will display the current and new software versions.

When prompted, remove the USB storage device and restart the titrator.

2.4. TITRATION METHODS

All parameters required to complete an analysis are grouped into a method.

The titrator is supplied with o pack of standard methods, these methods have been developed by Hanna Instruments® and can
be used to create user-defined methods.

Standard and user-defined methods can be upgraded, saved or deleted by connecting the titrator to a USB flash drive.

2.4.1. SELECTING METHODS

" Select

To select o method, press | ey, | from the main screen. A list of available methods will be displayed.

Analvsis Methods

Select the method to be actiwvated.

H B 7 1M Sodium Hodroxide
HIOOOZEN O.1H HC1 Titr. Conc.
HIOOOZEHW 0.1M Sodium Thiosulfate
HIOOAO0EH O.1M FAS Titr. Conc.
HI1004EN Alkalinity of Water
HI1005EH Acidity of Water
HI1002EN Meutralization we HESO04
HI1009EHM Meutralization wes HalH
HI1011EH Troubleshooting 1
HI101ZEN Troubleshooting £

Hew Fezet to Paae Page
felect Me thod Oefault Up Oown

The list of all standard and user-defined methods can be viewed in the Analysis Methods screen.

14:44:34 0ct 27, Z0E3

0.14 Sodium Hydroxide

0.0 cons

ATC End Point Uolume

H
2a.0 °C 0.000 mL 5.?28

General Select Method
Optians Method Options

Burette Made
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2.4.2. STANDARD METHODS

The standard methods are developed for the most common types of analysis and can be used as templates to create new user-
defined methods.
Only specific method parameters can be modified by the user.
See 2.4.5. Method Options for more information.
2.4.2.1. Upgrading Standard Methods
To upgrade the titrator with new standard methods, follow the steps below.
1. Insert the USB storage device into the USB port, located on the right side of the titrator.

2. Press{ Sore | from the main screen.

3. Use Q and Y/ keys to highlight Restore from USB Storage Device option

4. Choose st

5. Use << and [>> keys to nuwgu’re through file types to find “standard method files”.
6. Pressthef &2 tor{ 3 Tkey fo upgrade the fitrator with the standard methods.
7. Press{ escave 1o refurn to General Options screen.

2.4.2.2. Deleting Standard Methods
Standurd methods can be removed from the titrator by following rhe steps below.

H|gh||ghta standard method and press { e | fo restore the standard methods fo the default seffings.

Confirmation of Feset Methods

Are wou sure You want to reset all
Standard Methods to default?

EBezet Escape
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2.4.3. USER-DEFINED METHODS

User-defined methods are created by users, by modifying a standard method or previously created user-defined method.

All method parameters can be modified to suit user-specific requirements.

2.4.3.1. Creating User-Defined Methods
To create a new user-defined method, start from a standard or previously generated user-defined method and follow the steps below.

Select

1. Press: werea | from the main screen.

2. Use the /A and v/ keys fo highlight an existing method from the method list.

Note: The titrator can hold 15 methods (standard and user-defined). When the limit is reached, a warning message is displayed.

14:44:34 0ct 27, EZ0E3

copy of O0.1M Sodium Hydr

0.0 s

ATC End FPoint Uolume

H
2a.0 °C 0.000 mb 5.P128

General Select Method

Optians Methaod Optiaons Burette Mode

2.4.3.2. Deleting User-Defined Methods

Confirmation of Method Oeletion

Are vou sure You want to delete the
selected method?

copy of 0.1M Sodium Hwdre

Delete

Ezcarpe
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I Method |

2.4.4. VIEWING / MODIFYING METHOD
Ot from the main screen.

* To modify the method parameters, press: ogons |
Alist of all the parameters for the selected method will be displayed.

View Modify Method
Id: USEROOOS Modified: 1Z:0Z HMar 06, Z0ES
Select the option to be modified.

Hame 2 copy of O.1H = m Hudr

Method Rewvisioni 1.0
Titrant pump: Fumpg
Ooszing Twpe: Owrnamic

End FPoint Mode: pH 1EQ point,lst Der
Eecognition Options

Fre-Titration Wolume: 5.000 mL
FPre-Titration Stir Time: 60 sec
Measurement HMode: Signal Stability
Electrode Twpe: FH
Blank Option: Mo Blank
Calculations: S5tdz. Titrant by Weight
Oilution Option! Dizabled
Titrant Hame: 0.1H HalH

Save Faage Fage

| Escape to USE | Up | Oaown

o Press the | Escepe tkey and highlight Save Method or Exif Without Saving Methad, to exit the View / Modify Method screen.

Sawving [Method

Select a menu option.

"Escape'" - exits without sawing method.
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2.45. METHOD OPTIONS

Note: Not all method options can be changed for standard methods.

245.1. Name
Option: Up to 24 characters

Method Mame

Select the hishlighted letter by usinsg
the arrow kews then press "Enter’.
Select the empty field for a space.
Press Accept to save the sntire name.

MAaBCDEFGHTIJEL
MHOFOQRSTUWNWN=RY
Zabcdefahiijk1
mHnopPgFr s Uy oW oH Y
A AAAACEEETTIHN
O doTd 00 0R A& E S
Ac e & eiindgdaodd
Oododoé 0¥ N _ 5 #
0123456 72895 . .,
CA T S B A B A
| mopy of O.1M Sodiuam Hodr
ODelete Cursor Cursor
Accept | Escare | | Citer Left Right

2.45.2. Method Revision
Option: Up fo 3 characters

Method Eevision

Select the highlighted letter by using
the arrow kews then press {Enter’.
Select the empty field for a space.
The revision string format is "H.H".

mMEBECDEFGHTIGJELH
HOFODRSTUUWRYZ
abcdefahiijk1lm
nopPpQr st uw W x Y =
A A A CEEETITIHRAD
oW 0 g0 s & & & ¢ & & &
iifAdd oo 00 0p i
012345672897 # =
A S I O B
I -
| Wi [ |
Oelete Cursar Cursar
Accept | Escare | |chter | Left Right

2.4.5.3. Stirrer Configuration

Use the arrow keys to select the menu option.

Stirrer Configuration

Select a mend option.

Stirrer: U S R e
Stirring 5S5peed: 1400 RPH

Select Escape
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Stirrer
Option: Magnetic, Disabled

Stirrer Configuration

Select a meny option.

B Ta-TaH
tirring Speed:

§

S5elect Ezcape

Stirring Speed
Option: 200 to 1400 RPM

Stirring Speed

Enter the speed of the stirrer within
below rangoe.

I =aly] FF

The range is from E00 +to 1400 EPH.

Oelete

Escape Digit

The stirrer will remain on for as long as the method is active.
When the stirrer is running, the speed can be adjusted at any time by using the /A, and \/ keys.

245.4. Dosing Type
Option: Linear Dosing or Dynamic Dosing

Oos=ing Tupe

Select the doszing twpe.

Linear Dosing

Select Escape
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Linear Dosing

Linear dosing dispenses a pre-defined volume of titrant with every addition.
Linear Dosing

0 01 02 03 04 05 06 07 08 09 1
Volume delivered

Linear dosing is recommended for titrations with a slower reaction rate, difficult nonaqueous titrations, and specific applications.

Note: For steep and normal titration curves, smaller volume increments are recommended, to obtain many points around the equivalence
point. For flat titration curves, larger volume increments are recommended for equivalence point detection.

To set the dosing volume, select Linear Dosing and enter the optimum dose.
Dosing volume ranges are:

5mLburette  0.001 to 4.750 mL

10 mL burette  0.001 t0 9.500 mL

25 mL burette  0.005 to 23.750 mL

50 mL burette  0.005 to 47.500 mL

Dynamic Dosing

The titrator determines the titrant dose by trying to maintain a certain potential change (delta £) with each addition.

After a titrant dose, if the potential change is lower than the set deffa £, the next dose will be progressively increased until max Vol is
attained. If the potential change is still lower than the set value, the titration will confinue with max Vol doses.

After a titrant dose, if the potential change is higher than the set delfu £, the next dose will be progressively decreased until min Volis
attained. If the potential change is still higher than the sef valug, the titration will continue with min Vol doses.

The titrant is added in volumes that depend on the proximity of the endpoint as shown in the graph below.

Dynamic dosing allows for larger doses far from the endpoint, reducing the total titration time. Closer to the endpoint, smaller doses
are made, providing more data and improved accuracy.

Dynamic Dosing

Ovramic Dosing

mV
0
-10 7//T Eriter min Wol, max Vol and delta E.
-20 ./E- :
30 4 Jq :
40 /3'5 :
-50 J¢3§
60 | f . EAEDE 7L - min Uol
.70 _/E. 1 |
.80 Jﬁ' : 0.500 wmL - max Uol
- § 4.500 ml - delta E
Fress Mext to mowe to the next entry.
-150 ;I T : T :\ - - vII II\‘ — II !l

0 01 02 03 04 05 06 07 08 09 1
Volume delivered

Delete
Digit

| Ezcape Hext |
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The following parameters must be set:

min Vol The smallest dose to be dispensed during a fitration.
The min Vol must be greater than or equal to:
5mLand 10 mL burette  0.001 mlL
25 mL and 50 mL burette  0.005 mL

max Vol The largest dose to be dispensed during a fitration.
The max Vol must be less than or equal to 4.000 mL.
delta E Sets the fixed potential jump that has to be achieved after each titrant dose.

The allowed range is between 0.1 and 99.999 mV.
Recommendations for dosing parameters
For steep and normal fitration curves the recommended settings are as follows:
delta E 35t09mV
min Vol 0.010 t0 0.025 mL (25 mL burette)
max Vol 0.075 10 0.250 mL (25 mL burette)
For flat fitration curves the recommended settings are as follows:
delta E 10 to 15mV
min Vol 0.050 to 0.150 mL (25 mL burette)
max Vol 0.400 to 0.600 mL (25 mL burette)
To achieve the highest levels of accuracy and reproducibility, it is recommended that 20 to 80% of the nominal burette volume
used for each titration is consumed. If lower volumes of titrant are required, a smaller burette can be used.

2.4.55. Endpoint Mode
Option: Equivalence Endpoint (pH or mV) or Fixed Endpoint (pH or mV)

Titration End Foint Mode

Select the end point detection.

Equivalence End FPoint (pHI]
Equivalence End FPoint (mll]

1HErD [l ‘oint LpH)
Fixed End Foint [(ml]

Selectk Ezcape
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Fixed Endpoint (pH or mV)

Fixed Endpoint (pH)

Option: -2.000 to 20.000 pH

The titration is terminated when the preset pH value has been exceeded.

The endpoint volume is a calculated value based on the dispensed volume when pH is under the preset value and the dispensed

volume when pH exceeds the preset value.

Preset pH End Foint

Enter the end point pH walue.

The range iz from —-Z2.000 to Z20.000 pH.

Delete
Digit

| Escape

Fixed Endpoint (mV)
Option: -2000.0 to 2000.0 mV
The endpoint detection algorithm is the same as for pH, but the threshold value is expressed in mV.

Freset ml End Foint

Enter the end point ml walue.

[ [ [ Qe

The range is from —-Z000.0 to Z000.0 mlt,

ODelete
Accept Escape Digit

Fixed End Point

60 Preset End Point (mV)

-90 N

-100 ~
™ .

110 ~End Point
-120
-130
-140 —
-150 T T T T T T T T T T
0 01 02 03 04 05 06 07 08 09 1

Volume delivered
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Equivalence Endpoint (pH or mV)

The titration is terminated when the equivalence point is detected (the point where the added quantity of fitrant equals the quantity
of analyte present in the sample).

Titration End Point Mode

Select the end point detection.

Equ1ualence End Pn1nt EmUl
Fixed End Foint (pHI]
Fixed End Point (mlU]

Endpoint Determination
Option: 1% derivative or 2" derivative

End FPoint Oetermination

Select the end point determination.

an dEPanthE

The equivalence point detection algorithm requires three additional titrant doses to be dispensed after the equivalence point is
reached.

The reported endpoint volume is a calculated value based on a number of points around the equivalence point.

The potentiometric itration curve is the response in mV potential, or pH, between the indication of the electrode versus the volume
of fitrant added.

The inflection point of the titration curve is assumed to be the equivalence point of the chemical reaction.
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For non-symmetric fitration curves, the theoretical error can be reduced by using the dynamic dosing.
Titration curve

mV

0
-10
20
30
40 |
-50
60

.

Inflection point

1¥ Derivative

02 03 0.

Volume delivered

T T T T T
4 05 06 07 08 09 1

When 1% derivative is used fo recognize the equivalence point, the fitration curve inflection point (EQP) is the point where the

to. . . .
1¥ derivative reaches its maximum value.

AmV/AV
400~

350
300
2650
200
150
100

50

0

/Equivalence Point

//

0

Volume delivered

T T T
01 02 03 04 05 06 07 08 09 1

The detection algorithm looks for the maximum value of the 1 derivative. The 1% derivative must be greater than the threshold

value af the maximum point.

See 2.4.5.6. Recoanition Options (Equivalence Endpoint Only) section for more information.

2" Derivative

When 2" derivative is used fo recognize the equivalence point, the titration curve inflection point (EQP) is the point where the

second derivative crosses zero.
A2mVIA2V
600000

500000

400000

300000

200000

100000
0

-100000

-200000

£

/.

Equivalence Point

0

Volume delivered

I I T
01 02 03 04 05 06 07 08 09 1
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The detection algorithm looks for the point where the second derivative changes sign.
The checked point, or 1* derivative, must be greater than the threshold value.
See 2.4.5.6. Recognition Options (Equivalence Endpoint Only) section for more information.

2.45.6. Recognition Options (Equivalence Endpoint Only)

The Recognition Options screen is a set of parameters used to avoid false detection of the equivalence point due to the chemical
system (titrant / sample species and concentrations) and / or electrode response.

Fecoanition Options

Select the options for equivalence point
recognition.

Fanae HO
Filtered Derivatives HO
Felect Ezcape

Threshold

Option: 1109999 mV / mL

This parameter must be set by the user according to the analysis.

The threshold represents the absolute value of the 19 derivative, expressed in mV / mL, which the detection algorithm does not
search for the equivalence point.

Threskhold

Enter the threshold for equivalence point
detection.

EQ 1 Threshold: IR «l . mlL

Recommended walue is between:

1 and 450 mUesmL for FLAT Curwe,

450 and 1800 mU-wmL for HORMAL Curwve.
1800 and 29999 mU-mL for S5TEEFP Curwve.

Oelete Mext
Accept Escaps Digit Threshold
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The recommended value is 40% of the absolute value of the 1% derivative.

_Equivalence Point
AmV/AV -

e
400

350+
300

250
200 Threshold

150

100

50

0

T T T T T T T T T
0 01 02 03 04 05 06 07 08 09 1

Volume delivered
Depending on the titration curve profile, the following guide can be used:
Flat 10450
Normal 50 o 1800
Steep 1800 to 9999

Range

Option: -2.000 to 20.000 pH or -2000.0 to 2000.0 mV

Range is an optional feature for equivalence point recognition.

Select Yes in the Range Options screen to enable.

The titrator will only look for an equivalence point between the set values.

Fange Limits

Enter Limit 1 and Limit Z for range.

-Z.0 wl - EQ 41 Limitd
-l ) - E0 1 LimitE

FPress <MHext EQ Range’ for the next range.

Delete Hext Mew &
Accept | Escape Digit Limit |[E0 Range
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The Limit 2 value must not be equal fo the Limit 1 value.
mV

0
-10 |
20
-30 - Limit 1

-40 —

-50 7
-60
=70
-80
-90
100 — Limit 2
-110 —
-120 —
-130 -
140 -
-150 T T T T T T T T T T

o 01 02 03 04 05 06 07 08 09 1

Volume delivered

Filtered Derivatives

Option: Yes or No

This option adds a filtering procedure in the 1% and 2" derivative computation algorithm that reduces the influence of pH or mV
noise.

Select Yes in the Filtered Derivative Option fo enable.

Filtered Oerivatives Option

Select option for filtered derivatives.

MO
iEs |

"MO" - without filtered derivatiuves.
"WES'Y — with filtered derivatives.
Selectk Ezcape

Noise can be due to:
o (hemical system properties (sample, titrant, solvent), such as slow chemical reactions or unbuffered samples such as wastewater,
fap water, wine
* Electrode response
* Incorrect method parameters settings such as Signal Stability, Stiring Speed, etc.
* Insufficient itrant additions
Note: A shift in the endpoint volume by T or 2 doses may be seen due to filtering.

2.45.7. Pre-Titration Volume

During a fitration, the equivalence point is reached after many titrant doses. These doses take up extra time while having no
relevance for equivalence point defection.

Pre-titration volume adds a large initial dose to jump directly to the proximity of the equivalence point.

This first dose occurs after the pre-fitration stir time is completed.
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The ranges for pre-titration volumes are shown below.
5mL burette  0.001 to 4.750 mL

10 mL burette  0.001 t0 9.500 mL

25 mL burette  0.005 to 23.750 mL

50 mL burette  0.005 to 47.500 mL

dispensed.

Fre-Titration Uolume

Enter the initial titrant wolume to be

P oL

Fress Help to wiew the walid ranaes for
the pre—titration wolume.

Accept Ezcape

Delete
---------- Diait

To disable a pre-titration volume, enter 0.000 mL.

Note: A pre-itration volume is highly recommended whenever possible. Fewer doses will considerably shorten the overall titration duration.

2458. Pre-Titration Stir Time
Option: 0 to 180 seconds

When enabled, the sample is mixed for a set period of time before any titrant is added. This allows the sample to become

homogeneous.

Fre-Titration Stir Time

Enter the initial mixing time prior fto
the s=tart of the titration.

ISV -ccohds

The range is from 0 to 180 seconds.

Accept Escape

Delete
---------- Digit

Pre-itration stir fime is disabled if O seconds is entered.
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2459. Measurement Mode
Option: Signal Stability or Timed Increment

During fitration, the acquisition of the potential (mV) value of the solution can be done by using either Signal Stability or Timed
Increment option.

Measurement [Mode

Select the measurement mode.

=1gnal Stab A
Timed Increment

Signal Stability

When Signal Stability is selected, the titrator acquires the potential (mV) only when stable conditions are reached.
The principles of signal stability are plotted below.

Eihnqu

Acquired
value 3

Acquired

value 2

Acquired | _

value 1
tmin wait Time'
tmax Wait

The signal stability window (condition) represents the time interval (AAf) during which the potential measured in solution (mV) is
confined inside the potential interval (AF).
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The new signal value is acquired if the stability condition is reached after the minimum (fmin) wait fime.
If the stability condition is not reached and the maximum (fmo:) wait time has elapsed, the potential is acquired.

Sianal Stability

Enter ml wariation (delta E) in the time
interwval (delta ) min and max wait time
period to the next sample measdrement.

0 - delts E
£ seconds - delta t
23 seconds - % min wait

30 seconds - & max wait
Accept Escape %ﬁzﬁﬁf Hext
delta E Maximum change in potential during delta t
The range is from 0.1 10 99.9 mV.
delta t The time interval during which the potential is measured.

The range is from 1 to 10 seconds.
t min wait  The minimum elapsed time before a stability check. This is also the minimum elapsed fime between two doses.
The range is from 2 seconds to f max wait time.
t max wait  The maximum elapsed time between two successive doses. If the t max wait has elapsed, a new dose is added even
if the signal stability condition is not reached.
The range is from t min wait time to 180 seconds.

Timed Increment

Option: 2 to 180 seconds
When Timed Increment is selected, the titrator acquires the potential (mV) at a fixed time interval (no signal stability check).
The time period between two acquisitions must be set according fo the reaction and the response time of the electrode.

Timed Increment

E [mV]4

Enter the period of ftime to wait until
the next dose.

Acquired
value 3

I -ccconds

Acquired
value 2
The range is from £ to 180 seconds.
Acquired
value 1

»
e At Time Accepy | Escape | fEiete




2-38 PART 2. INSTRUCTION MANUAL / Titration Methods

2.4.5.10. Electrode Type
Option: Up to 20 characters

Electrode Twvee

Select the highlighted letter by uszing

the arrow kews then press "Enter'.

Select the empty field for a space.

Fres=s Accept to save the =lectrode twpe.
MmMAaBCDEFUGHTIGJETL
MHOPQRSTUUWRY
Zabcdefahidk]l
mRopPp9Qr s tuww oy
T A EBEAFACEEETLTTLIAHR
[ B N w A w T W R T ST
A c & &g idndg d o g b
Oua g @ i #® ™~ _ 5 "' ™ #§ :
0123245637897 B
L T S T S B

=~ |
Oelete Cur=saor Cursaor
Accept | Escape | | oiiep Left Right

2.4.5.11. Blank Option

Option: V-Blank, Blank-V or Disabled
This feature allows the user to select the procedure for the blank calculations (where V is the volume of titrant dispensed during
the titration and blank is the volume of titrant consumed by the blank sample).

ViewTlodifyw Method

Id: USEROOOL Modified: 17:39 0ct 27, Z0E5
Select the option to be wmodified.

Fre-Titration Stir Time: 50 sec
Measurement HMode: Signal Stability

Electrode Twpe: FH
ilank Uptilona f ] ik
Calculations: S5tdz. Titra
Oilution Option!

Titrant Hame:

Analwte Size:

Analwte Entry:

Maximum Titrant Volume: 15.000 mbL
Fotential Range! —Z000.0 to Z000.0 mb)
Uolume-Flow Rate: 25 mL .~ 50.0 mLomin
Siagnal Averaging: 1 REeading
Significant Figures: HERRE
Save FPage Fage
felect Escare to USE Up Oawn

If one of the options (V-Blank or Blank-V) is selected in the View / Modify Method screen, the blank value will be active on the
View / Modify Method screen and the value of the blank can be set (in liters).

Blank Ualue

Enter the blank wolume in 1ifters.

Accept Ezcaps Delets

.......... Digit Exponent
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2.45.12. Calculations

The final result is calculated using the endpoint volume (titrant volume at the equivalence point or af the fixed endpoint), and
a formula selected by the user.

Calculations

Select sither the calculation to be
performed or modifw the wariables.

Edit Mariable Ualue=s

Mo Formula [(mL only]

Mo Formula (L only]
Sample Calc. by Weight
Sample Calc. by Wolume
S td=T. : W Welght
Stdz. Titrant by Uolume
Generic Formula

Select Escape

Standard Titration Calculations

Edit Variable Values
Edit the variables in a previously selected calculation.
For each formula, selected variables can be changed.

No Formula (mL only)
Only the volume of titrant (mL) required fo reach the endpoint will be displayed.

No Formula (L only)
Only the volume of titrant (L) required to reach the endpoint is displayed.

Sample Calculations by Weight

Titrant units

Option: M (mol /L), N (eq/L),g/L, mg/L

Final result units

Option: ppt (g / kg), ppm (mg / kg), ppb (g / kg), % (g /100 g), mg / g, mg / kg, mol / kg, mmol / g, eq / kg, meq / kg
This calculation is used when the concentration of an analyte is determined by the weight of the sample.

The results are based on the initial sample weight (in grams).

The titrator will calculate the results based on the titrant and sample units selected.

A formula example is shown below using M (mol / L) as the titrant unit and ppt (g / kg) as the final result unit:

Variables can be set according to the amount of sample and titrant used.

Calculatinag Sample Concentration

M (mal-L) —-=-% ppt [a-kal
The calculation is:

U mol mol g
xmc\lxmnl

kg

2

=]

Select the wariables to change walue.
U = volume dispensed in liters.

. LI s tltrant conc.

000 wolsmol —% [(samplestitrant)
gm0l —% mw of sample

000 5 -k sample weight

1
1.000
1

Save
Select Ezcape Exit
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Sample Calculations by Volume

Titrant Units
Option: M (mol /L), N (eq/L),g/L, mg/L

Final Result Units

Option: ppt (g /L), ppm (mg /L), ppb (g /L), M (mol /L), N (eq /L), mg /L, g /L, mmol / L, mg / mL, mg / 100 mL,

g/100mL,eq/L, meq/L

This calculation is used when the concentration of an analyte is determined in terms of the volume of sample.

The results are based on the initial sample volume (in milliliters).
The titrator will calculate the results based on the selected units.

The calcul

U eq

Calculating Sample Concentration

M [eqsL1 —=* ppt [(a-L)]

ation is:

LD egs
. 000
. 000
. 000

g smol —> mw of

B

mol &g —* [samplestiftrant)

mL —-% sample wolume

sample

Save
Exi

~
t

A formula example is shown below using N (eq / L) as the fitrant

units and g / L as the final result units.

Variables can be set according to the amount of sample and fitrant used.

U _mol
e

Select the wariables to
v volume dispensed in

Calculating Sample Concentration

M (molsL) —=2% malrsL

The calculation is:

*O00mL

mol
Mol

change wvalue,
liters.,

s L1ltra

1.000 molsmol —-> [(=a
100.00 mL —-* sample

Nt ConcC.
mplestitrant)
voluume

Save
Exi

=
t
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Standardize Titrant by Weight

Option: M (mol /L), N (eq/L),g/L, mg/L

This calculation is used when the concentration of the titrant is determined using a solid standard.

Determination of the fitrant concentration is based on the primary standard weight (in grams).

The calculation is based on the selected titrant unit. If the fitrant unit is M (mol / L), the formula used to calculate the result is
displayed below.

Calculating Titrant Concentration

The titrant concentration unit is M (molsL).
The calculation is:

g mol mol
= =] XI'I'ICll

Select the wariables to change walue.
U = volume dispensed in liters.

ZD4 23 g/mul.—> mw of 5tandard
1.000 molsmaol —-* [titrant«<standard])

Save -
gelect Ezcape Exit

Standardize Titrant by Volume

Option: M (mol /L), N (eq /L), g /L, mg/L

This calculation is used when the concentration of the titrant is determined using a primary standard solution.

Determination of the fitrant concentration is based on the primary standard volume (in milliliters).

The calculation is based on the selected titrant unit. If the titrant unit is N (eq / L), the formula used to calculate the result is
displayed below.

Calculating Titrant Concentration

The titrant concentration unit is= M [egq«Ll.

The calculation is:

Select the wariables to change walue.
U = volume dispensed in liters.

2.375 eq/Lf—S.stahdard conc.

Save
Select Ezcape Exit
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Generic Formula

Final Results Units

Option: ppt (g / kg), ppt (g / L), ppm (mg / kg), ppm (mg / L), ppb (ug / kg), ppb (g / L), % (g / 100 g),
M (mol /L), mg/g,N(eq/L),g/L, mg/kg, mg/L, mol/kg,ug/L, mol/L, mmol/g,eq/kg, mmol/L, meq/kg,
mg/mL, mg /100 mL, g /100 mL, eq /L, meq /L, no unit

Users can define their own calculation formula based on the final result units in a solid or liquid sample.

The titrator will calculate the results based on the selected unit.

The formula can be either for fitrant standardization or sample analysis.

Calculating Samele Concentration

Final unit is ma~L.
The calculation is:

C = Ll % F1 « FZ % F32
]

Select the wariable=s to change walue.
IV = walume dispensed in 1liters.

. aoo Fi ;>.[general Factnr]
000 Fz -r (general factor])
000 F3 -r (general factor])

1
1
1

Save
Exit

Select Escape

C  the concentration of the fitrant
F1,F2,F3  general factor
S sample size, in grams or milliliters
V' the volume delivered, in liters, to reach the endpoint
General factors
Weight conversion mol /L, eq/L,g/L mg/L
Reaction ratio mol / mol, mol / eq, eq/ mol
Unit conversion L to mL, g to mg
Weight conversion kg, g, mg, fug, mole, mmole

2.4.5.13. Dilution Option

Option: Enabled or Disabled
When the initial sample is diluted, a fitration is made with an aliquot of the diluted sumple, dilution calculations can be used.
The calculations are based on the original sumple weight or volume in order to express the results for the initial sample.

Oilution Parameters

Select the option.

n11qunt Unlume o 10.000 mbL
Analwte =size to be diluted: 1.0000 mbL
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Final Dilution Volume The volume of the sample after dilution
Aliquot Volume Volume of sample taken from the dilution for fitration
Analyte size to be diluted  The inifial sumple weight or volume

2.45.14. Titrant Name
Option: Up fo 15 characters

Titrant Mame

Select the highlighted letter by using

the arrow kews then press "Enter'.

Select the empty field for a space.

Freszs Accept to save the entered text.
MmMAaBCDEFGHTIJEKEL
MHOPOQRSTUUWRY
Zabcdefahidik]l
m Ko p ar s tuuow oy
z A AARAALCEEET IR
odowWdouuwidF s s i s
A Cc & & & i 1w b a0 dd
L A T I A I
01 3456 2893 b
I T S I A A

| . 1M HauH
Delete Cursar Cursar
Accept | E2care | | cpper Left | Risht

2.45.15. Titrant Concentration

Enter the concentration of the titrant to be used.
When determining the titrant concentration, only the concentration unit is displayed.

Titrant Concentration

Enter the titrant concentration.

PR (mol-L)

Delete
AcCcept Ezcape Diait

Exponent
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245.16. Analyte Size

Option: 0.001 to 250.0
Enter the size of the sample (for sumple-concentration determination) or standard (for itrant-concentration determination).

Sample Wolume

Enter the initial sample wolume in
milliliters.

[ 1. ULILIL e

This wolume will be used when fixed
sample size is selected.

Delete
ACCERE Ezcape Digit

Exponent

2.4.5.17. Analyte Entry
Option: Fixed or Manual

Analyte Entry

Select the entry mode of analyte.

Fixed Weight or Wolume
f welght o Volume

Verify the correct formdla is being used,
i.e. weight or wolume analwte type,

Selectk Ezcape

Fixed Weight or Volume For each titration will use a set weight or volume in the calculations.
Manual Weight or Volume  For each fitration the exact weight or volume can be entered at the beginning of each fitration.
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2.4.5.18. Maximum Titrant Volume

Option: 0.100 to 100.000 mL

The maximum titrant volume used in the titration must be set according to the analysis.

If the titration endpoint (fixed or equivalence point) is not reached, the titration will be terminated after the maximum titrant volume
has been dispensed. The error message “Limits Exceeded” will appear on the display.

Maximum Titrant Uolume

Enter the maximum titrant wolume to be
dispenszed.

Recommend the total wolume of the burette.

Delete
Accept Ezcape Diait

2.4.5.19. Potential Range

Option: -2000.0 to 2000.0 mV

The input potential range can be set by the user. The titration will be terminated and an error message will appear if the potential
is outside these limifs.

These limits provide protection against a titration that does not generate an endpoint due to potential over-range.

Fotential Fange

Enter the upper and lower potential.

DDA @l - Upper Limit
—z000.0 ml - Lower Limit

Fress Mext to mowe to the next entry.

Delete
Digit

| Escape Hext |
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2.45.20. Volume / Flow Rate

The flow rate for the dosing system can be set by the user in an inferval of 0.1/0.3 to 2 times the burette volume.
5mLburette  0.1/0.3 to 10 mL/ minute

10 mL burette 0.3 to 20 mL/ minute

25 mL burette 0.3 to 50 mL/ minute

50 mL burette 0.3 to 100 mL/ minute

The flow rate is set for all burette operations.

Flow Eate

Enter the titrantsreagent flow rate.

T L omin

The range i=s from 0.3 to twice the total
uolume of the burette.

Note: The titrator will automatically detect the burette size and display the correct high limit volume.

Delete
Digit

| Escape

245.21. Signal Averaging

Option: 1 Reading, 2 Readings, 3 Readings, 4 Readings

This option enables filtering on the mV / pH reading.

If 1 Reading is selected, the filtering is disabled.

The titrator will take the last reading and place it info a “moving window” along with the last 2, 3, or 4 readings (depending on
the selected option). The average of those readings is displayed and used for calculations.

Averaging more readings is helpful when a noisy signal is received from the electrode.

View Modify Method
Id: USEROOOL Modified: 17:39 0ct 27, EZ0ES
Select the option to be modified.

Measurement Mode: Signal Stability
Electrode Twpe: FH
Blank Option: I - Blank
Blank Ualue: Z.3000E-4 L

Calculations: Stdz. Titrant by Weight
Oilution Option: Dizabled

Titrant Hame:

Analwte Size: i Readlng
Analwte Entry: = =
Maximum Titrant Uolume: 3 Read1hgs
Fotential Ranae: -Z000.0]) 4 Readinas
UDlume/Flnw Rate 25 mL

Slgn;Flcéﬁt Flgures ’ RHHHH

Save Faage Fage
Select | Escape to LSE . Dowmk
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2.45.22. Significant Figures

Option: Two (XX), Three (XXX), Four (XXXX), Five (XXXXX)
This option allows users to set the format for displaying the final titration result.

View Modify Method

Id: USEROOOL Modified: 17:37 0ct 27, Z0E5
Select the option to be modified.

Fre-Titration Stir Time: &0 secC
Measurement Mode: Signal Stabilitwy
Electrode Twpe: FH
Blank Option: Ho Blank
Calculations: S5tdz. Titrant by Weight
Dilution Option! Dizabled
Titrant Hame! 0.1H HaOH
Analwte Sizel u] I

Ahalwte Entry: HE

Maximum Titrant Uolume! 19 HEE

Fotential Range! —Z000.0 to Ef BERe

Uolume-Flow Rate: 23 mbL o 3000 R
i

S5ignal Averaging:
i t 5

Saue Fage Fage
Select Ezcare ta LUSE Ug Down

2.5. TITRATION MODE

2.5.1. RUNNING A TITRATION

Before beginning a titration, the following conditions must be met:
o The pump is properly installed.
* The burette is inserted in the pump and filled with titrant.
* The aspiration tube is inserted in the fitrant bottle and primed.
The dispensing tube is over the titration beaker.
e The standard or sample has been carefully weighed / measured into the beaker.
o The electrode(s) and the temperature probe are submersed in the beaker.
* The desired method is selected and the parameters are set to the optimal values.

2.5.1.1. Starting a Titration

To start a new analysis, press from the main screen.
When an analysis begins:
* The stirrer will turn on, if enabled. See 2.4.5.3. Stirrer Configuration section for more information.
* The pre-titration volume will be dispensed, if enabled. See 2.4.5.7. Pre-Titration Volume section for more information.
o After the pre-titration volume is added the pre-titration stir time starts, if enabled. See 2.4.5.8. Pre-Titration Stir Time section
for more information.
o The titrator will start the analysis and confinue to deliver titrant until the endpoint is detected or the titration is terminated.

2.5.1.2. Suspending a Titration

"""" A
1
.

_______ J

2.5.1.3. Viewing the Titration Curve
During a titration, the potentiometric curve and the derivative curve (equivalence point only) can be displayed on the Titration

Graph screen by pressing | iewe

The potentiometric curve and the derivative curve are scaled fo fit simultaneously inside the display.
When a titration endpoint is successfully detected, the volume is displayed on the graph and marked with an “x”.
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The contents of the graph as related to an endpoint type are as follows:

Equivalence endpoint (pH)  The pH readings and the selected derivative vs. volume of titrant are displayed. See Figure 1.
Equivalence endpoint (mV) The mV readings and the selected derivative vs. volume of fitrant are displayed. See Figure 2.
Fixed endpoint (pH) The pH readings vs. volume of titrant are displayed. See Figure 3.

Fixed endpoint (mV) The mV readings vs. volume of titrant are displayed. See Figure 4.
Grapk of Titration Oata Grarh of Titration Oata
eH_—pH mll— Potential
z0 3007
16 z80}
i
1z N ze0]
z40}
220 L e
o8 1 Z 3 4 5 200 0.4 0.= 1.2 1.6 z
Vaolune wmlL Vaolume ml
STEr*laEccet Eacars [ g ;. g ﬂ t SElai'v;:'2 " aaps STEPIaEccet Eacars [ g ; E rl'\*I t SElai'v;:'2 " aaps
Figure 1. Equivalence endpoint (pH) Figure 2. Equivalence endpoint (mV)
Graph of Titration Data Graph of Titration Oata
pH—pH ml—Fotential
i0 400+
8.2 4. 254ml 240+
G4 280+
4.5 zznd
2.8 160
5 1 3 3 ) ] 100 176 2.2 4:8 6.4 3
Uolume ml Uolume L
| Ezcars Rgégﬁt SBaiufmaaps | Ezcaps Rg;g:‘:t SBaiufmaaps
Figure 3. Fixed endpoint (pH) Figure 4. Fixed endpoint (mV)

I Select )

e Use: Te itfochange the y-axis from the pH (mV) reading fo the derivate value (equivalence point fitrations only).
FGave as

* Use: Gme 10 save the graph as a bitmap (available when titration is complete).

[Spipipiy 00 J

2.5.2. STOPPING A TITRATION
The fitration or analysis is terminated when one of the following conditions is met:
* ftitration completed
This is the only mode with valid final result values.
The endpoint or stable reading was successfully detected, the final results will be displayed.
* ftitration manually terminated
The current titration or analysis was terminated by the user before the endpoint was defected.
* limits exceeded
The maximum titrant volume was delivered without reaching the endpoint. An error message is displayed on the screen.
* (ritical error
A aritical error occurred and the titration was sfopped.
These errors are typically related to the dosing system. An error message is displayed on the screen.
* potential out of range
The measured values from the electrode are outside the potential range. An error message is displayed on the screen.
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2.6. pH MODE

iaieints Larking Mode

P Select the working mode.

Titrator FH ml)

2.6.1. DISPLAY

®—<15:15:22 Oct 29, ZOES

@ 6.984..—

500300 REFM

b6 68

@—‘r-m: Logging at: Ss '/mU
LZ24.9 °C File: gH_0000G 1.0
gﬁ??gﬁé SLEDQP |CalpiHbr*. | SeptHup | Mode

| ®

1. Time and Date

2. pH value 6. Stirrer information

3. Temperature compensation status 7. Logging info

4. Temperature reading 8. mV reading

5. Units 9. Virtual option keys

If one of these keys is pressed, the associated function is immediately performed. Some of the keys are active only in specific screens.

| General |

Optons | Key gives access o options that are not directly related fo the measurement process. See 2.3. General Options section

]
(S il

for more information.

reaies | key stores the current pH reading. See 2.6.4. Logging section for more information.

]
[Eivachetlbis §

e key starts the inferval log. See 2.6.4. Logging section for more information.

[ bt | key enfers the pH calibration screen. See 2.6.3. pH Calibration section for more information.
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2.6.2. pH SETUP

* To access pH Setup, press [, | option key while in pH mode.
e Use /~\ and v/ keys fo highlight the desired option.

"""" bl

* Pressi select ior enter o gceess the selected option.

_______ J

pH Setup

Select a mend option.

Ut ter [
First Cal Foint:
Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:

S5t Reminder FPeriod:
Clear Calibration

prH GLF Data

Logging Interwval:
Stabilitw Criteria:l

PH Fesolution:

Stirrer Configuration:

Foint

Oizabled
bDizabled

bDizabled
Medium
W BEE
ODizabled

Selectk Escape

2.6.2.1. Buffer Entry Type
Option: Automatic, Semiautomatic, Manual

rH Setue

Select a meny option.

] T 1
First Cal Point: - it
Edit Custom Buffers Automatic
Edit Buffer Group Semiautomatic
Calibration Reminder: al
Set Reminder Periodi d
Clear Calibration

FrH GLFP Data

Logging Interval: Dizabled
Stabilitw Criteria: Medium
PH Eesolution: HaBRR
Stirrer Configuration: Oizabled
Select Ezcape

Automatic The instrument automatically selects the pH calibration point as the closest buffer from the predefined buffer group.

See 2.6.2.4. Edit Buffer Group section for more information.
Semiautomatic  The instrument automatically selects the closest buffer from the available standard and custom buffers.
Manual The calibration buffer must be manually selected during calibration from the available standard and custom

buffer list.
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2.6.2.2. First-Calibration Point

Option: Point or Offset

eH Setue

Select a mend option.

Buf fer Entry Twpe: Manual
ir=t LCal Foaintl =ETT
Edit Custom Buffers

Edit Buffer Group
Calibration Reminder:
Set Reminder Period:
Clear Calibration

prH GLP Data

Logging Interwal: ODizabled
Stability Criterial Medium
pH Eesolution: HaBRE
Stirrer Configuration! ODizabled
Select Ezcape

Point  The slope values adjacent to the calibration points will be reevaluated (normal calibration).

Offset  The existing slope values will not be changed.

2.6.2.3. Edit Custom Buffers

When using buffers other than the standard ones, use the Edit Custom Buffers option to set the desired pH value. Up to five pH

custom buffers can be set.

Note: Custom buffers are not temperature compensated. Users need to enter the value of the buffer at the calibration temperature.

Edit Custom Buffers

Fress <Edit* to edit selected buffer.

Fress <Remouve Buffer* to delete
the custom buffer.

- |
Cust Cust | Cust Cust | Cust
L |

Uze arrows keys to zelect the buffer.

Escape Edit <] [
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. Use the <<| and [ >> keys to select the desired buffer.

2. Press: Réﬂ‘ﬁ‘;”,e to delete the selected buffer.

3. Press{ e }To edit the selected buffer.

Edit Custom Buffers

Enter the custom buffer wvalue.

[ . LILIC

I~ |
Cust Cust Cu=t Cust Cu=t
L |

Low limit: -2 PH
High limit: Z0 pH

Oelete
Diait

Escape

2.6.2.4. Edit Buffer Group

Option: Up to five buffers

Select up fo five buffers from the available buffers (Hanna Instruments™ or custom) to be used for automatic buffer recognition.
Within the buffer group, pH values must be at least 1.5 pH apart.

If the buffer group already contains five pH buffers, at least one pH buffer has to be removed in order to add another buffer.

Edit Buffer Groue

Available Buffers |

I~ |

Hanna Hanna Hanha Hanna Hanha
L |

Hanna Hanna Hanna

Buf fer Group

HHHHH

Add E=zcape

o Use{ w1 or{remove |0 add or remove the selected pH buffer to or from buffer group.
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2.6.2.5. Calibration Reminder
Option: Daily, Periodic, Disabled

Calibration Feminder

Select a mend option.

Oailwy
FPeriodic

S5elect Escape

Daily ~ The calibration reminder will appear daily at a specified time.

Periodic  The calibration reminder will appear after the set time since the last calibration has elapsed.

Disabled  The calibration reminder will not appear.

2.6.2.6. Set Reminder Period
Option: Disabled to 31 days, 23 hours and 59 minutes

If Daily or Periodic option was selected for the calibration reminder, the reminder period must also be set.

For a daily reminder period, the time of day can be set.
For a periodic reminder period, the number of days, hours, and minutes can be set.

Feriodic Calibration Feminder

Enter the time period that must be passed
since the last calibration, whereaf ter
the calibration reminder appears.

10 z EEDE
days hours minutes

Fress Mext to mowe to the next entry.

Delete
Digit

| Escape Hext | off
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2.6.2.7. Clear Calibration
This option clears the existing pH calibration for the selected channel. If the calibration is cleared, the factory calibration will be used.

Clear Calibration

Fress <Clear* to clear all calibration
points.

Fress <Escape’ to return without clearing
the calibration points.

Clear Ezcape
2.6.2.8. pHGLP Data
Display the pH calibration data.
rH GLF Data
AT ST SRR

1.67%pH (Hannal 3E3.6ml Z4.93°C A
15118112 0ct 29, ZO0ES

4.010pH (Hannal 122.8ml Z4.9°C A
15016030 0Oct 29, EOES

Z7.010pH (Hannal -1.7ml 24,970 A
13:16:09 0ct 29, Z0E3

10.010pH (Hannal -139.1ml £4.9°0C A
15:17:1e 0Oct 29, Z0ES

12.430pH (Hannal =-333.9%ml £4.9°0C A

15:48:33 0ct 29, EOES

2.6.2.9. Logging Inferval

Option: 2 seconds to 8h 59 min 59 sec

Set the logging inferval to be used- for automatic logging.
Select Off to enable manual logging.

Logging Interwval

Enter the data logging interwal.

L] 0 z

hours minutes seconds

Fress Mext to mowe to the hnext entru.

Oelete
Accept Escape Digit Mext off
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2.6.2.10. Signal Stability Criteria
Option: Fast, Medium, Accurate

eH Setue

Select a mend option.

Buffer Entry Twpe:
First Cal Foint!

Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:
Set Reminder Period:
Clear Calibration

prH GLP Data
Logging Interwal:
Stablllty LElterla.
pH EBesolution:
Stirrer Configuration!

Manual
Foint

Faszt ul
Medium
Accurate

ODizabled

S5elect

Escape

Fast

Quicker results, less accuracy

Medium  Medium speed results, medium accuracy

Accurate
2.6.2.11. pH Resolution

Slower results, high accuracy

Option: One (X.X), Two (X.XX), Three (X.XXX) decimal places

eH Setue

Select a mend option.

Buffer Entry Twpe:
First Cal Foint!

Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:
Set Reminder Period:
Clear Calibration
prH GLP Data
Logging Interwal:
Stability Criterial
pH Eesolution:
Stirrer Configuration!

Manual
Foint

bDizabled
d

Bl
B
B ((d

Dizabled

Escape

2.6.2.12. Stirrer Configuration

Option: Magnetic or Disabled

eH Setue

Select a mend option.

Buffer Entry Twpe:
First Cal FPoint!

Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:
Set FEeminder Period:
Clear Calibration

prH GLP Data

Logging Interwal:
Stability Criterial
pH RBezolution:
Stirrer LContilgurationd

Manual
Foint

ODizabled
Dizabled

Select

Escape




2-56 PART 2. INSTRUCTION MANUAL / pH Mode

2.6.2.13. Stirring Speed
Option: 200 to 1400 RPM

Stirring Sepeesd

Enter the spesed of the stirrer within
below range.

I ¥cals] P

The range is from Z00 +to 1400 EPH.

Oelete
ACCeEpt Ezcape Digit

2.6.3. pH CALIBRATION

Calibrate the instrument often, especially if high accuracy is required.
The instrument should be recalibrated:
o Whenever the pH electrode is replaced.
* At least once a week.
o After testing aggressive chemicals.
e When “No pH Calibration” or “pH Calibration Expired” message appears on the display.

rH Calibration

7.004 ..

ATC il
26.3 °C 7.010 0.3

Calibrated Buffers |

|Hahha Hanna Hanna Hanha Hanna

Last Calibration: 10:13 May E4, zZ0O12

Fress <Clear Calk to clear aold calibr.

Frewvious
Buf fer

Clear
Buf fer

Edit | Mext

| Escape

Preparation

* Pour small quantities of the buffer solutions info clean beakers.
Use plastic beakers to minimize any EMC interferences.
For accurate calibration and to minimize cross-contamination, use two beakers for each buffer solution: one for rinsing the
electrode and one for calibration.
* |f measuring in the acidic range, use pH 7.01 or 6.86 as the first buffer and pH 4.01 / 3.00 or 1.68 as the second buffer.
* It measuring in the alkaline range, use pH 7.01 or 6.86 as the first buffer and pH 10.01/9.18 or 12.45 as the second buffer.
* For extended range measurements (acidic and alkaling), perform a five-point calibration by selecting five buffers across the
entire pH range.
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Calibration Procedure

During calibration, the user has a choice of 8 standard buffers (pH 1.68, 3.00, 4.01, 6.86, 7.01, 9.18, 10.01, 12.45) and up

to 5 custom huffers.

For accurate measurements it is recommended to perform a five-point calibration. However, af least a two-point calibration is suggested.
For pH titrations, the selected buffers should bracket the endpoint e.g. if endpoint value is at 8.5, use 7.01 or 6.86 and 9.18 or
10.01 for calibration.

1. Press: ol ifo begin calibration.

Clear

If the instrument was calibrated before, press{ ex” to clear previous calibration.

Note: It is very important to clear calibration history when a new electrode is used.
2. Immerse the pH electrode and the femperature probe approximately 4 cm (1.5”) into a buffer solution and stir gently.

“Next " 1 Previous |

3. I necessary, select the pH calibration buffer value with { diee For{ " 1.

The calibration buffer will be added to the Calibrated Buffers section.
5. Rinse the pH electrode and the temperature probe.
6. Immerse the pH electrode and the temperature probe into the next buffer solution and follow the above procedure.

Notes:
* The new calibration points will replace old ones if the difference between them is +0.2 pH.
o Buffers used in previous calibrations will not have a solid background.

Manuwal Edit

Edit pH buffer and manual temperature.

Buffer: HIGAVFEINE-H

Temperature: £25.0 *C

Low 1imit: &.990 pH
High l1imiti: 2Z.030 pH

FPress Hext to mouwe to the next entry.

Delete
Digit

Hext |

o If the Automatic Buffer entry type was selected for the calibration procedure, the titrator will automatically select the buffer
closest to the measured pH value from the buffer group.

*  If the Semiautomatic Buffer entry type was selected, use the { "mier: |
group will be displayed.

or{ g, to select the buffer. Only buffers in the buffer

Calibration Messages

Wrong Buffer. Please check the buffer.

The message is displayed when the difference between the pH reading and the value of the selected calibration buffer is significant.
Check if you have selected the appropriate calibration buffer.

Wrong buffer temperature.

The message is displayed if the buffer temperature is out of the defined temperature range.
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This message alerts the user that some dirt or deposits could be on the electrods, or the buffer is contaminated.
Slope too low. Please check the buffer.
This message appears if the current slope is under 80% of the default slope. Recalibrate the instrument using fresh buffers.

" Clear ~

Slope too high. Press{ e 1o clear the old calibration.

This message appears as a result of an erroneous slope condition.

2.6.4. LOGGING

Data logging is available in pH mode. It can be logging on demand (Manual Logging) or automatically (Interval Logging) at
predefined time infervals.
The the logging report can be customized. See 2.8.3.5. Setting Up pH / mV Report for more information.

2.6.4.1. Interval Logging
The logging interval is set in the pH Setup screen.

“Start

o Press{ Ta ifostart the log.

The logging interval and name of logging file will be displayed on the measure screen.

lorkina Mode

Select the working mode.

Titrator FH ml}
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2.7.1. DISPLAY
The mV screen is shown here.

13126028 0ct 27,

ATE
23.1 °C

Z0E5

-10.9..

S00.-300 REPA

General Save
Options | Feading

mll Fel
Calibr.

ml)
Setup

Mode

If one of these keys is pressed, the associated function is immediately performed. Some of the keys are active only in specific screens.

| General

Ontions key gives access to options that are not directly related to the measurement process.
See 2.3. General Options section for more information.

]
(S cipaviitl

| Save

| Readng | K€Y stores the current pH reading.

_______ J

See 2.7.4. Logging section for more information.

[ Ser " key starts the inferval log.

See 2.7.4. Logaing section for more information.

L ol ]keyen’rers the pH calibration screen.

[ S

See 2.7.3. Relative mV/ Calibration section for more information.

i pH

| setup Enters the pH setup screen, parameters are associated with pH measurements and calibration.

See 2.7.2. mV Setup section for more information.

 woce  key allows the user o switch between measurement modes: Titrator, pH, or mV mode.

2.7.2. mV SETUP

ml Setup

Select a mendy option.

Stirring Speed:

Stability Criterial
Stirrer Configuration!

Oh:00m:0Ss
Fast
ODizabled
1400 RPH

Select Ezcape
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2.7.2.1. (Clear Relative mV Offset

Clear RFelatiuve wml) 0ffset

Fres=s Clear to clear the relative mll
offzet.

Fress Escape to return without clearing
the relative ml) offset.

Clear Ezcape

2.7.2.2. Logging Interval
Option: 2 seconds to 8h 59min 59sec

Logging Interuwal

Enter the data logging interwal.

L] u] u]
hours minutes seconds

Fress Mext to move to the next entry.

Oelete

Accept Escape Diait Mext of f
2.7.2.3. Stability Criteria
Option: Fast, Medium, Accurate
ml Setup
Select a menuy option.
Clear Relative ml) Offset
Logging Interval: Oh:00m:05=
Stabillity LCrilteria:
Stirrer Configuration:
Stirrina Speed: Fazst
Medium |
Accurate
Select | Escape
Fast Quicker results, less accuracy

Medium  Medium speed results, medium accuracy Accurate  Slower results, high accuracy
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2.7.2.4. Stirrer Configuration
Option: Magnetic or Disabled

ml!l Setup

Select a mend option.

Clear Relatiwve ml Offset
Lagging Interwal: Okh:00mz05s
Stability Criteria: Fast

Stirrer Contilgurations
Stirring S5peed:

Disabled
agnetlc

S5elect Escape

2.7.2.5. Stirring Speed
Option: 200 to 1400 RPM

Stirring Spesd

Enter the speed of the stirrer within
below range.

I E=Ta]e] FF (1

The rarige i= from 200 to 1400 RPH.

Oelete
Accept Ezcape Digit

2.7.3. RELATIVE mV CALIBRATION

Felatiuve mll

S5et the wvalue for the relative ml) offset.
Ab=olute mll: 483.6  ml

J00<200 RFH
Felative mll: ml)

Low limit: -1351.4 mU
Higkh limit: zod4g.6 mU

Delete
AcCcept Ezcape Digit

{ nccent 1 key accepts the value.

i Escape | key cancels this operation and refum fo the previous screen.

fmmmm———

{ Dol key delets the last digit.
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2.7.4. LOGGING

Data logging is available in mV mode. It can be logging on demand (Manual Logging) or automatically (Inferval Logging) af
predefined time infervals.
The the logging report can be customized. See 2.8.3.5. Setting Up pH / mV Report section for more information.

2.74.1. Interval Logging
The logging interval is set in the mV Setup screen.

“Start ©

o Press{ Sor ltosfart the log.

The logging interval and name of logging file will be displayed on the measure screen.
* To stop the automatic logging, press Stop.

2.7.4.2. Manual Logging

2.8. AUXILIARY FUNCTIONS
2.8.1. BURETTE

Burette

Select a meny option.

FRinse Tip
Manual Diszpense
Purge Burette

Current burette wvolume is Z5 mlL.

Selectk Escape

2.8.1.1. Priming the Burette

Option: Upto 5

The Prime Buretfe option is used to fill the burette with titrant before starting a fitration.

The priming process consists of several cycles of filling and emptying the burette with fitrant.

Two rinse cycles are shown below. The dispensing tube is connected on the right side and the aspiration tube on the left side.

_%%__’ﬂ

—>

—»
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Note: Before starting this operation, the aspiration tube must be inserted in the fitrant bottle. A waste container should be placed under
the dispensing tip to collect the waste solution.

* To prime the burette, select Prime Burette,

"
_______ J

We recommend at least three rinses to assure that the air bubbles are completely removed.

Total Burette Finses

Enter the total number of burette rinses.

A minimum of three rinses is recommended.

Delete
Accept | Escape Digit

2.8.1.2. Rinsing Burette Tip

A 2 mL dose of titrant will be dispensed from the burette when this operation is selected, this will eliminate any air in the
dispensing tip.

2.8.1.3. Manual Dispense

Manual Dispense option allows a defined titrant volume to be dosed.

Manual Uolume Dispense

Enter the amount of wolume to be
dispensed.

[ 1. L0 s

Current burette wolume is Z5 mL.

Delete
ACCERT Ezcape Diait

Use the numeric keypad to enter the volume to be dispensed.

The manual dispense volume must be between the limits shown below.
5mLburette  0.001 to 4.750 mL

10 mL burette  0.001 to 9.500 mL

25 mL burette  0.005 0 23.750 ml

50 mL burette  0.005 to 47.500 mL
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2.8.1.4. Purging the Burette

This option allows the burette to be emptied before cleaning or storing the burette. The burette is flushed twice.
Note: Before starting this operation, remove the aspiration tube from the titrant bottle.
The figures below show the steps in a purge burette operation.

—

(I T
2.8.2. STIRRER

* Press to turn the stirrer on and off.
* Usethe /x\ and “v/ keys to manually adjust the stirring speed during titration.

2.8.3. RESULTS

Options can be accessed from the Data Parameters screen shown below.

Oata FParameters

Select a menuy option.

Fewview Laszt Analysis
‘eulew Avallable Hep
GLF Data

Meter Information
Setup pHesml Report
Setup Titration Report

R

eport
ar-ts

t

Select Escape
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2.8.3.1. Reviewing Last Analysis Report
The report contains information based on the selections made in the Setup Titration Report and Setup pH / mV Report screen.

Feuiew Fesult

pH_OO003.REFT

HI%30 - pH Report

Method Hame: pHoml logging
Time & Date: 17:36 0Oct 27, Z0ES
Logging ID pH_OO0Q0O3

Calibration Data

Oefault Calibration

FH ml) Temp. [ *C1 Time

5.370 1.8 £253.0 H 12:36:01
Uiew Save Fage Fage
Graph Ezcape to USE Up Oown

T View )

Use: | o .To review the graph

Use: toSvaSeB .To save the fitration report to USB storage device.

Use{ "ae° 17 B2 1o scroll through the pages.

2.8.3.2. Reviewing Available Reports

Up to 50 reports can be saved on the fitrator.
To view one of the saved reports, highlight a report, then press{ oo |-

The report contains only the information selected in the Setup Titration Report and Setup pH / mV Report screens during report
configuration.

Auailable Reports
Highlight a report and press Uiew Report
to see the detailed data.
eHsmll 1loggina
Rel ml) REeport SiE6 OcCt
pH-ml logging IO:ml_ DDDDB
mll Report 15: 25 0ct 29, Z0ZS5
pH-mll logging ID:mU_DDDD?
mll Report 15:25 0ct 29, Z0zZ5
FH-ml logging I0:pH_OOOOG
FH Report 15:15 0ct 29, Z0Z5
Custom Method IO:Ti_000as
Titration Report 14:152 0Oct 29, Z0Z5
pH-mll logging ID:ml_00004
ml Report Og:z6 O0ct 28, Z0zZ5
pH-mll logging I0:pH_OOOOZ
rH Eeport 1526 0ct 27, Z0EZS
Uiew Uiew Sawve Oelete
Graph Escape Eeport to USE Report

[ View |

Uset L .To review the selected graph

P '\7|é\7v' B

Use! Report | .To review the selected report.

Use: o | +1o save the fitration report to USB storage device.

| Delete )

Use: mepor_i 0 delete the selected report.
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2.8.3.3. GLP Data
Option: Up to 20 characters

GLF Oats

Select a menuy option.

Operator Hame:
Electrode Mame:
Field 1:
Field 2:
Field 3:

Select Escape

Company Name  Allows the company name to be recorded in each report.

Operator Name  Allows the operator name to be recorded in each report.

Electrode Name  Allows the electrode name to be recorded in each report.

Field 1,2, 0r3  Allows any additional information to be recorded in each report.

The fields must be selected from Setup Titration Report screen in order to be displayed in the titration report.
See 2.8.3.6. Setting Up Titration Report section for more information.

2.8.3.4. Meter Information

Displays titrator configuration data.

Meter Information
HI 930 Titrator
SERIAL HUMEER
Titrator S5erial Mumber: 1021500141414
Aralog Board Serial Humber: Z02130011111
Fump Serial Humber: 4081z00569111
Stirrer Serial Humber: A009417 037030
SOFTWARE VERSIOHN
Titrator S5of tware Wersion: wi. 0o
Basze Board Sof tware Uersion: wi. oo
Fump Sof tware Uersion! wil. 0o
Stirrer Software Uersion: wi. ol
Analog Calibration Date: Apr 28, Z0Z5
Ezcape Saue
---------- to USE

Titrator Serial Number
Analog Board Serial Number
Pump Serial Number
Titrator Software Version
Base Board Software Version
Pump Software Version
Analog Calibration Date

The serial number of the titrator base board.

The serial number of the analog board.

The serial number of the pump.

The current software version installed on the titrator.

The current software version present on the base board of the titrator.
The current software version for the pump.

Manufacturer calibration date of the analog board.

Note: If more than 1 year elapsed from the calibration date of the analog board, the message “Analog Calibration Due” will appear on
the main screen. The analog board need to be recalibrated.
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2.8.3.5. Setting Up pH / mV Report

Customize a unique report to record the pH and mV measurements. An asterisk means that it will be included in the report.

Setup pHoml) Feport

Select fields to be sawved in the report.

desllt an
Fotential

ODate and Time

¥ ¥ ¥ ¥E]

Company MHame
Operator Hame
Electrode Mame
Field 1

Field &

Field 3

Serial Mumbers

Temperature and Units

Calibration Data

Sof tware UWersions

Factory Calibration Date

Escape

Sauve
Feport

Fage
Up

Fage
Oown

F-====== hl
|

+ seiect ! 0dds the highlighted information to the report.

[ — J
fmm—————
|

| Save )

! report_+ Updates the report with the selected items. Report previously saved will not be updated.

_______ J
[ Page || Page )

L P55 i1 boan s scrolls through the options.

[SppRd (AP Ju_ooooo J

2.8.3.6. Setting Up Titration Report

Customize a unique report to record the fitration results. An asterisk means that it will be included in the titration report.

{unselect | removes the highlighted information from the report.

Setup Titration Feport

Select fields to be sawved in the report.

Ahalwte Size

ODate and Time

¥ EEE X X XE]

Campany MHame
Operator Hame
Electrode Mame

desllt an nits
Titration Method
Initial and Final Readinas

End Foint Ualume
Titration DOuration

Titration Ended Bw
All Data Points
Method Parameters
Calibration Data

Uhzelect| Escape

Save
Feport

Fage
1]

Fage
Oown

{seiect__ adds the highlighted information fo the report.

S " hl
Save

! report_+ Updates the report with the selected items. Report previously saved will not be updated.

[l violiaiel RN aairsvioliaiel bl
]

 Page |, Page

L P52 1 boen +scrolls through the options.

[SppRd (AP Ju_ooooo J
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2.9. MAINTENANCE & PERIPHERALS
The 25-mL burette included with the titrator exceeds the 1SO 8655 standard for accurate delivery of liquids by a motor-driven
piston burette.

2.9.1. BURETTE MAINTENANCE

Burette Assembly

The burette is delivered with a 25-mL syringe inside and with all of the accessories mounted.
See 2.1. Setup section for more information.
The burette assembly consists of a rigid housing which holds the glass syringe, a three-way valve, and fitrant tubing.

Changing the Burette

* Slide the burette forward to remove.
o Slide the new burette into place.

4

Disassembling the Burette

The aspiration and the dispensing tubes have fittings and tube protectors.
The aspiration tube is mounted on the left side and the dispensing tube is mounted on the right side of the burette.
To remove the tubing:

1. Remove the blue tube protector (A) by sliding it off the clear titrant tubing.

2. Remove the tube lock (B) from the burette holder.

3. Turn the fitting (C) counterclockwise to remove it from the burette holder.

4. Slide the clear titrant tubing through the fitfing.
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Assembling the Burette

1.

Insert the flat-shaped end of the titrant tubing (B) info the valve outlet (A) and screw the fitting clockwise to tighten.
The highest of the nine cuts should be vertical in the final position.

. Bend the tube up into the vertical position to enter the highest cut of the fitting (C).

Replace the tube lock fitting (D).

. Replace the blue tube protector (E) by sliding it over the clear fitrant tubing.

The protector will sit in the tube lock fitfing.

Cleaning the Burette
To clean the burette, follow these steps:

1.

I the burette is filled with titrant, remove the aspiration tube from the titrant bottle and purge burette.
See 2.8.1.4. Purging the Burette section for more information.

. Insert the aspiration tube into cleaning solution, deionized water, or fitrant solvent.
. Go through two cycles of filling and emptying the burette.

See 2.8.1.4. Purgina the Burette section for more information.

. During second cycle, remove the aspiration tube from the cleaning solution, deionized water or solvent and allow the air fo

replace the liquid in the burette. This will clean the aspiration tube.

If this simple cleaning procedure is not adequate, continue with these steps:

_

12.

13.
14.
15.
16.
17.

. Clean both the piston and the syringe with appropriate cleaning solution.

Remove the burette assembly from the pump.
Remove the dispensing and aspiration tubes.
(lean them separately or insert new ones.
Use the burette removal tool to remove the protective cap from the bottom of the burette assembly..
Remove the syringe from the burette assembly by unscrewing it with your fingers.
Extract the piston from the syringe.

Rinse with deionized water.

Remove the excess liquid.

Warning: Avoid contacting the titrant with bare hands. Avoid spilling titrant.
Clean the external side of the syringe and piston to remove aggressive chemicals. Do not fouch the
white PTFE part of the piston or internal walls of the burette with bare hands or greasy materials.

Reinsert the piston into the syringe.

Reinsert the syringe by screwing it in the valve with your fingers. \
Reinsert the protective cap to the bottom of the burette assembly. Carefully position the cap into the burette.
Slide the burette info the burette stand. Notice the position of the piston shaft to the pump couple. @

Priming the burette three times with new titrant is recommended.
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Burette Preparation (Titrant Filling)

Before starting a titration, the burette must be properly filled with titrant in order o obtain an accurate and repeatable result.
To fill the burette:

1. If necessary, clean the burette and make sure it is empty.

2
3. Highlight Prime Bureffe option and press | select 1.
4

. Enter the number of times the burette needs to be rinsed.
Note: Multiple rinses (minimum three) are recommended to allow air bubbles fo be evacuated.

"""" a
J

5. Press | Accept |

To avoid the presence of the air bubbles inside the burette, make sure to have a continuous liquid flow inside the burette.
A little air just above the liquid level at the first filling is normal. The next filling will evacuate all of the air; no ir will be left in
the valve.

Sometimes, during this process, slight finger tapping on the tubes helps remove any residual air bubbles.
If air bubbles are sfill present:

1. Remove the aspiration tube from the titrant bottle.

2. Repeat burette preparation procedure.

3. Ifthis is not successful, clean the burette again.
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2.10. ACCESSORIES

2.10.1. SOLUTIONS

pH Calibration Buffers

Ordering Information  Description

HI7001M pH 1.68 buffer solution, 230 mL
HI7001L pH 1.68 buffer solution, 500 mL
HI7004M pH 4.01 buffer solution, 230 mL
HI7004L pH 4.01 buffer solution, 500 mL
HI7006M pH 6.86 buffer solution, 230 mL
HI7006L pH 6.86 buffer solution, 500 mL
HI7007M pH 7.01 buffer solution, 230 mL
HI7007L pH 7.01 buffer solution, 500 mL
HI7009M pH 9.18 buffer solution, 230 mL
HI7009L pH 9.18 buffer solution, 500 mL
HI7010M pH 10.01 buffer solution, 230 mL
HI7010L pH 10.01 buffer solution, 500 mL

pH Calibration Buffers in FDA Approved Bottle

Ordering Information  Description

H18004L pH 4.01 buffer solution, 500 mL
HI8006L pH 6.86 buffer solution, 500 mL
HI18007L pH 7.01 buffer solution, 500 mL
HI8009L pH 9.18 buffer solution, 500 mL
HI8010L pH 10.01 buffer solution, 500 mL

pH Technical Calibration Buffers

Ordering Information  Description

HI5016 pH 1.68 buffer solution, 500 mL
HI5003 pH 3.00 buffer solution, 500 mL
H15004 pH 4.01 buffer solution, 500 mL
HI5068 pH 6.86 buffer solution, 500 mL
HI5007 pH 7.01 buffer solution, 500 mL
HI15091 pH 9.18 buffer solution, 500 mL
HI5010 pH 10.01 buffer solution, 500 mL
HI5124 pH 12.45 buffer solution, 500 mL

pH Millesimal Calibration Buffers

Ordering Information  Description

HI6016

pH 1.679 buffer solution, 500 mL

HI6003

pH 3.000 buffer solution, 500 mL

H16004

pH 4.010 buffer solution, 500 mL

HI6068

pH 6.862 buffer solution, 500 mL
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Ordering Information  Description

H16007 pH 7.010 buffer solution, 500 mL
H16091 pH 9.177 buffer solution, 500 mL
HI6010 pH 10.010 buffer solution, 500 mL
Hl6124 pH 12.450 buffer solution, 500 mL

Electrode Cleaning Solutions

Ordering Information  Description

HI7061M General purpose cleaning solution, 230 mL
HI7061L General purpose cleaning solution, 500 mL
HI7073M Protein cleaning solution, 230 mL
HI7073L Protein cleaning solution, 500 mL
HI7074M Inorganic cleaning solution, 230 mL
HI7074L Inorganic cleaning solution, 500 mL
HI7077M 0il & fat cleaning solution, 230 mL
HI7077L 0il & fat cleaning solution, 500 mL

Electrode Cleaning Solutions in FDA Approved Bottle

Ordering Information  Description

HI8061L General purpose solution, 500 mL
HI8073L Protein cleaning solution, 500 mL
HI8077L 0il & fat cleaning solution, 500 mL

Electrode Storage Solutions

Ordering Information  Description
HI70300M Storage solution, 230 mL
HI70300L Storage solution, 500 mL

Electrode Storage Solutions in FDA Approved Bottle

Ordering Information  Description
HI80300M Storage solution, 230 mL
HI180300L Storage solution, 500 mL

Electrode Refill Electrolyte Solutions
Ordering Information  Description

HI7071 3.5M KCl with AgCl reference electrolyte, 30 mL x 4

HI17072 1M Potassium Nitrate electrode fill solution, 30 mL x 4

HI7075 1.7M Potassium Nitrate, 0.7M Potassium Chloride electrode fill solution, 30 mL x 4
HI7076 1M Sodium Chloride electrode fill solution, 30 mL x 4

HI7078 0.5M Ammonium Sulfate electrode fill solution, 30 mL x 4

H17082 3.5 M KCl reference electrolyte solution, 30 mL x 4

H17094 IM Lil'in ethanol fill solution, 30 mL x 4
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Electrode Refill Electrolyte Solutions in FDA Approved Bottle

Ordering Information

Description

HI8082

3.5 M KCl reference electrolyte solution, 30 mL

ORP Pretreatment Solutions

Ordering Information

Description

HI7091L

Reducing pretreatment solution, 500 mL

HI7092M

Oxidizing pretreatment solution, 230 ml

HI7092L

Oxidizing pretreatment solution, 500 ml

Titration Reagents
Ordering Information

Description

HI70433

0.01N Stabilized iodine titration reagent, 1 Litre

HI70439 0.1M Sodium thiosulfate titration reagent, 1 Litre
H170440 0.02N Stabilized iodine itration reagent, 1 Litre
HI70441 0.04N Stabilized iodine titration reagent, 1 Litre
HI70455 0.01N Sodium hydroxide titration reagent, 1 Litre
HI70456 0.1N Sodium hydroxide titration reagent, 1 Litre
HI70457 1N Sodium hydroxide itration reagent, 1 Litre
HI70458 0.0TM Sulfuric acid titration reagent, 1 Litre
H170459 0.05M Sulfuric acid titration reagent, 1 Litre
HI70462 0.0TN Hydrochloric acid titration reagent, 1 Litre
HI70463 0.1N Hydrochloric acid titration reagent, 1 Litre
HI70464 IN Hydrochloric acid titration reagent, 1 Litre

2.10.2. SENSORS
pH Electrodes

Ordering Information

Description

HI1043B

Glass-body, double junction, refillable, combination pH electrode

Use: strong acid and base, paint and solvents

Glass-hody, triple ceramic, conic shape, refillable, combination pH electrode

HI1053B Use: emulsions, fats and creams, soil and semi-solids samples
Glass-body, micro, viscolene, nonrefillable, combination pH electrode
HI1083B : L
Use: biotechnology and micro titration
Glass-body, double junction, refillable, combination pH electrode
HI1131B
Use: general purpose
Glass-body, semi-micro diameter, single junction, refillable, combination pH electrode
HI13308B .
Use: laboratory, vials, and test tubes
Glass-body, semi-micro diameter, single junction, refillable, combination pH electrode
HI1331B
Use: flasks
Plastic-body (PEl), double junction, gel-filled, combination pH electrode
HI1230B
Use: general purpose
HI2031B Glass-body, conical tip, refillable, combination pH electrode

Use: dairy and semi-solid products
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Ordering Information

Description

HI1332B

Plastic-body (PEI), double junction, refillable, combination pH electrode
Use: chemicals, field applications and quality control testing

Plastic-body (PVDF), double junction, refillable, combination pH electrode

FC1008B

Use: cheese

Plastic-body (PVDF), single junction, conical tip, non-refillable viscolene electrolyte, combination pH electrode
FC2008B : : e

Use: milk, yogurt, dairy products, and semi-solid foods

Glass-body, double junction, conical tip, non-refillable viscolene electrolyte, combination pH electrode
FC210B )

Use: milk, yogurt, and cream

Glass-body, single junction, refillable, combination pH electrode
FC220B : e

Use: milk, yogurt, cream, sauce, and fruit juices

Plastic-body (PVDF), double junction, refillable, combination pH electrode
FC911B i~ ; L

Use: sauce, juices, dairy products and other liquid or slurry forms of food

Glass-body, single junction, flat tip, non-refillable viscolene electrolyte, combination pH electrode
HI1413B . ;

Use: surfaces, skin, leather, paper, and emulsions
ORP Electrodes

Ordering Information

Description

HI3131B

Glass-body, refillable, combination platinum ORP electrode
Use: laboratories and general purpose

HI3230B

Plastic-body (PEI), gel-filled, combination platinum ORP electrode
Use: municipal water and quality control

HI4430B

Plastic-body (PEI), gel-filled, combination gold ORP electrode
Use: oxidants and ozone

Half-Cell Electrodes

Ordering Information

Description

Glass-body, silver/silver chloride (Ag/AgCl) reference half-cell electrode, double junction, refillable, with

HI5311 4 mm banana plug, Tm (3.3") cable
Use: general purpose with wide temperature range
HI5412 Glass-body, single Calomel reference half-cell electrode, refillable, with 4mm plug, Tm (3.3) cable

Use: general purpose with constant temperature range

Temperature Sensor

Ordering Information

Description

HI7662-TW

Temperature probe with 1 m (3.3") paneled cable
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2.10.3. TITRATOR COMPONENTS

HI930100
Pump assembly

H1930280
Dispensing tube with dispensing
fip, fitting, protection tube, and
tube guide

Burette with:

H1930105 - 5 mL syringe
H1930110 - 10 mL syringe
H1930125 - 25 mL syringe
H1930150 - 50 mL syringe

H1930181
Magnefic sfirrer

H1900205
Syringe, 5 mL

H1920-053
Plastic beaker, 100 mL
(20 pcs.)

H1900210
Syringe, 10 mL

H1900225
Syringe, 25 mL

HI930316
Beaker support

H1900942

(7777 Tool for burette cap removal

H1900250

/| Syringe, 50 mL

H1900260
Three-way valve

H1930160
Burette holder

HI900270S
Aspiration tube with fitfing and
profection fube

H1930310
Overhead electrode holder

HI930321
Electrode holder support rod
with positioning collar and screw
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H1930330
Titrant bottle cap assembly

HI900946
Power adapter (USA plug)

HI930311
Electrode adapter for
overhead holder

| HI930901
USB flash drive

HI7662-TW
Temperature probe

H1930340

0-ring set for HI93X
5x10.5 mm

5%3 mm

HI900945
Shorting cap

HI930810

~| Instruction manual binder

H1900947
Power adapter (European plug)

H1930305
Anti-slip rubber pad for
HI930181 magnetic stirrer
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PART 3. APPLICATIONS

HIO00TEN — 0.1N SODIUM HYDROXIDE TITRANT CONCENTRATION

Description

Method for the standardization (fiter determination) of 0.1N Sodium Hydroxide (NaOH) titrant solution against Potassium Hydrogen
Phthalate (KHP). The results are expressed in N (eq/L).

Reference
AOAC Official Methods of Analysis, Official Method 936.16

Electrode

* HIT131B Combination pH electrode
e HI7662-T Temperature probe

Reagents

o HI70456 0.1N Sodium Hydroxide (1 L)
 HI70401 Potassium Hydrogen Phthalate (20 g)
 HI70436 Deionized water (1 gal)

Accessories
* HI70300L Storage solution (500 mL)

HI7082  Electrode fill solution (30 mLx4)
HI7004L pH 4.01 buffer solution (500 mL)
HI7007L pH 7.01 buffer solution (500 mL)
HI7010L pH 10.071 buffer solution (500 mL)
HI731319 25 mmx7 mm stir bar (10 pcs.)
H1920-053 100-mL plastic beaker (20 pcs.)
Analytical balance with 0.0001 g resolution

Device Preparation
* (Connect the pH electrode and temperature probe to the fitrator.
* Install a 25-mlL burette filled with 0.1N sodium hydroxide (HI70456) on the pump and verify that no air bubbles are present

__________________

__________________

* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation
e (rush approximately 3 grams of potassium hydrogen phthalate (HI70401) and dry it for 2 hours at 120 °C. Cool to room
temperature in a desiccator.
* Place a clean 100-mL plastic beaker on the analytical balance.
* Zero the balance.
* (arefully weigh approximately 0.20 grams of dried potassium hydrogen phthalate info the beaker,
Note: Ensure that all of the potassium hydrogen phthalate is on the bottom of the beaker.
* Record the exact weight of the sample once the balance has stabilized with an accuracy of 0.0001 grams.
* Remove the beaker from the balance and add deionized water to the 50-mL mark on the beaker.

Analysis
* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder to
immerse the pH electrode and the temperature probe. Ensure that the reference junction of the pH electrode is 5-6 mm below
the surface and there is no contact with the stir bar. If necessary add extra deionized water.
Note: The dispensing tip should be in contact with the surface of the sample (slightly submerged).



32 PART 3. APPLICATIONS / HIO001EN

start

* Press [ﬂ You will be prompted to enter the analyte size (weight of potassium hydrogen phthalate). Use the numeric keypad
fo enter the exact weight and press enter to start the analysis.
Note: Ensure that the potassium hydrogen phthalate dissolves completely during the pre-titration stir time. Erroneous results may occur if
the sample does not dissolve completely prior to titration. If necessary the pre-titration stir time can be increased.
* Atthe end of the titration, after defection of the equivalence point, “titration complete” will appear with the titrant concentration.
The result is expressed in N (eq/L) of sodium hydroxide.
* Remove the pH electrode and the temperature probe from the sample and rinse them thoroughly with deionized water.
* Record the result.
Note: For improved accuracy, repeat this procedure a minimum of three times and calculate the average value.

For methods utilizing 0.IN sodium hydroxide titrant solution, follow the steps below to enter the titer/standardized value.
* Select the method utilizing 0.1N sodium hydroxide.

C Ao hl

* Select! opions : from the main screen.
o Using the arrow keys, highlight Titranf Conc. and press | seiect
* Use the numeric keypad fo enter the standardized (fiter) value of the fitrant then press { Accest .

Method Parameters Calculations

Name: 0.1N Sodium Hydroxide Calculations: Stdz. Titrant by Weight

Method Revision: 4.0 Titrant units: N (eq/L)

Stirrer Configuration: Titrant volume dosed: vV (L)
Stirrer: Magnetic Standard weight: 0.200 g
Stirring Speed: 500 RPM Titrant/Standard: 1.000 eg/mol

Dosing Type: Dynamic MW of standard: 204.23 g/mol
min Vol: 0.030 mL . 0.200*1.000
max Vol: 0.500 mL N(eq/L)—zi;IZE;;;QES
delta E: 4.500 mv

End Point Mode: pH 1EQ point, 1lst Der Results

Recognition Options: Titration Report
Threshold: 500 mV/mL Method Name: 0.1N Sodium Hydroxide
Range: NO Time & Date: 17:03 Oct 29, 2025
Filtered Derivatives: NO Titration ID: Ti 00053

Pre-Titration Volume: 5.000 mL Titration Results

Pre-Titration Stir Time: 60 Sec Method Name: 0.1N Sodium Hydroxide

Measurement Mode: Signal Stability Time & Date: 17:03 Oct 29, 2025
delta E: 0.3 mV Analyte size: 0.20920 g
delta t: 2 Sec End Point Volume: 10.215 mL
t-min wait: 3 Sec pH Equivalence Point: 8.394
t-max wait: 30 Sec Results: 0.10027 N(eq/L)

Electrode Type: pH Initial and Final pH: 4.173 to 9.570

Blank Option: No Blank Titration Duration: 6:25 [mm:ss]

Calculations: Stdz. Titrant by Weight Titration went to Completion

Dilution Option: Disabled

Titrant Name: 0.1N NaOH Operator name:

Analyte Size: 0.20000 g

Analyte Entry: Manual

Maximum Titrant Volume: 15.000 mL

Potential Range: -2000.0 to 2000.0 mVv

Volume/Flow Rate: 25 mL/50 mL/min

Signal Averaging: 1 Reading

Significant Figures: XXXXX
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HI0002EN — 0.1N HYDROCHLORIC ACID TITRANT CONCENTRATION

Description
Method for the standardization (titer determination) of 0.1N Hydrochloric Acid (HCI) titrant solution against Sodium Hydroxide
(NaOH). The results are expressed in N (eq/L).

Reference
AOAC Official Methods of Analysis, Official Method 936.15

Electrode

* HIT131B Combination pH electrode
e HI7662-T Temperature probe

Reagents

* HI70463 0.1N Hydrochloric Acid (1 L)
e HI70456 0.1N Sodium Hydroxide (1 L)
 HI70436 Deionized water (1 gal)

Accessories

* HI70300L Storage solution (500 mL)
 HI7082 Electrode fill solution (30 mLx 4)
e HI7004L pH 4.01 buffer solution (500 mL)
 HI7007L pH 7.01 buffer solution (500 mL)
 HI7010L pH 10.01 buffer solution (500 mL)
 HI731319 25 mm>x7 mm stir bar (10 pcs.)
* H1920-053 100-mL plastic beaker (20 pcs.)
* 10 mL class A volumetric pipette

Device Preparation
* (onnect the pH electrode and temperature probe to the titrator.
* Install a 25 mL burette filled with 0.1N hydrochloric acid (HI70463) on the pump and verify that no air bubbles are present
in the burette or tubing. If necessary prime the burette until all the air has been removed completely.

------------------

__________________

o (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation

o Use a Class A volumetric pipette to transfer exactly 10.00 mL of 0.TN sodium hydroxide (HI70456) to a clean 100 mL beaker
* Add deionized water to the 50 mL mark on the beaker.

Analysis
* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder to
immerse the pH electrode and the temperature probe. Ensure that the reference junction of the pH electrode is 5 to 6 mm
below the surface and there is no contact with the stir bar. If necessary add extra deionized water.

Note: The dispensing tip should be slightly submerged in the sample.

* Press m The titrator start the analysis.
* Atthe end of the titration, after defection of the equivalence point, “Titration Completed” will appear with the result. The result
is expressed in N (eq/L) of hydrochloric acid.
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* Remove the pH electrode and the temperature probe from the sumple and rinse them thoroughly with deionized water.

* Record the result.

Note: For improved accuracy, repeat this procedure a minimum of three times and calculate the average value.

For methods utilizing 0.1N hydrochloric acid fitrant solution, follow the steps below to enter the titer/standardized value.

Select the method utilizing 0.1N hydrochloric acid.
Press { Gera | from the main screen.

|
| S ity

* Using the arow keys, highlight Titrant Conc. and press | select |
* Use the numeric keypad fo enter the standardized (fiter) value of the fitrant then press { Accest .

Method Parameters

Name: 0.1N Hydrochloric Acid
Method Revision: 4.0
Stirrer Configuration:

Stirrer: Magnetic
Stirring Speed: 500 RPM
Dosing Type: Dynamic
Min Vol: 0.030 mL
Max Vol: 0.500 mL
delta E: 6.000 mVv

End Point Mode: pH 1EQ point, 1lst Der
Recognition Options:

Threshold: 500 mV/mL
Range: NO
Filtered Derivatives: NO
Pre-Titration Volume: 5.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability
delta E: 1.0 mVv
delta t: 2 sec
Min wait: 3 sec
Max wait: 15 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Stdz. Titrant by Volume
Dilution Option: Disabled
Titrant Name: 0.1N HC1
Analyte Size: 10.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 15.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

Calculations

Calculations: Stdz. Titrant by Volume
Titrant units: N (eq/L)
Titrant volume dosed: VvV (L)
Standard volume: 10.000 mL
Standard conc.: 0.100 eq/L

§g}ﬂﬂ_:lO.OOOXO.lOO
V(L) x1000

Results
Titration Report
0.1N Hydrochloric Acid
14:55 Oct 29, 2025
Ti 00002

Method Name:

Time & Date:

Report ID:
Titration Results

Method Name: 0.1N Hydrochloric Acid

Time & Date: 14:55 Oct 29, 2025

Analyte Size: 10.0000 mL
End Point Volume: 9.979 mL
pH Equivalence Point: 5.059

Result:
Initial & Final pH:
Titration Duration:

0.10020 N(eq/L)

12.135 to 4.989
2:45 [mm:ss]

Titration went to Completion

Analyst Signature:
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HIO003EN — 0.1M SODIUM THIOSULFATE TITRANT CONCENTRATION

Description
Method for the standardization (titer determination) of 0.1M Sodium Thiosulfate (Na2S203) titrant solution against Potassium
lodate (KIO3). The results are expressed in M (mol/L).

Reference
Standard Methods for the Examination of Water and Wastewater 19 Edition, Method 4500-C| B

Electrode
e HI3131B Combination ORP electrode

Reagents

 HI70439 0.1M Sodium Thiosulfate (1 L)
 HI70407 Potassium lodate (20 g)
 HI70425 16% Sulfuric Acid (500 ml)
 HI70468 Potassium lodide (35 g)
 HI70436 Deionized water (1 gal)

Accessories

* HI70300L Storage solution (500 mL)

e HI7071  Electrode fill solution (30 mLx4)
HI731319 25 mm>x 7 mm stir bar (10 pcs.)
H1920-053 100-mL plastic beaker (20 pcs.)
Analytical balance 0.0001 g

100-mL class-A volumetric flask

10-mL class-A volumetric pipette

Device Preparation
* (onnect the ORP electrode to the titrator.

__________________

o Install a 25-mL burette filled with 0.1M sodium thiosulfate (HI70439) on the pump and verify that no air bubbles are present
in the burette or tubing. If necessary prime the burette until all the air has been removed completely.

Electrode Preparation
* Prepare the ORP electrode according to the procedure in the manual.

Sample Preparation

* (rush approximately 2 grams of potassium iodate (HI170407) and dry it for 2 hours at 120 °C. Cool to room temperature in
a desiccator.

o (Carefully weigh approximately 0.35 grams of dried potassium iodate.

* Record the exact weight of the sample once the balance has stabilized with an accuracy of 0.0001 grams.

o (Carefully transfer the salt to a 100-mL class-A volumetric flask. Add approximately 80 mL of deionized water, and mix fo
dissolve. Once the salt is completely dissolved bring the flask to volume with deionized water, mix well.

o Use a class-A volumetric pipette to transfer exactly 10.00 mL of the solution to a clean 100- ml plastic beaker. Add deionized
water fo the 50- mL mark on the beaker.

 Add 5 ml of 16% sulfuric acid (HI70425) and 1.5 grams of potassium iodide (HI70468) to the beaker.

Analysis
* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder to

immerse the ORP electrode. Ensure that the reference junction of the ORP electrode is 5-6 mm below the surface and there is
no contact with the stir bar. If necessary add extra deionized water.

Note: The dispensing tip should be in contact with the surface of the sample (slightly submerged).
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Press

TJ} You will be prompted to enter the analyte size (weight of potassium iodate). Use the numeric keypad to enter the

exact weight and press q o start the analysis.
At the end of the fitration, after defection of the equivalence point, “fitration complete” will appear with the titrant concentration.

The result is expressed in M (mol/L) of sodium thiosulfate.
Remove the ORP electrode from the sample and rinse it thorou
Record the result.

ghly with deionized water.

Note: For improved accuracy, repeat this procedure a minimum of three times and calculate the average value.

For methods utilizing 0.1M sodium thiosulfate titrant solution, follow the steps below to enter the fiter/standardized value.

Select the method utilizing 0.1M sodium thiosulfute.
Select | S from the main screen.

1 Method
Options !

]
(Wi ipivagtl J

Method Parameters

Name: 0.1M Sodium Thiosulfate
Method Revision: 4.0
Stirrer Configuration:
Stirrer: Magnetic
Stirrer Speed: 500 RPM
Dosing Type: Dynamic
min Vol: 0.030 mL
max Vol: 0.600 mL
delta E: 6.500 mVv
End Point Mode: mV 1EQ point, 1lst Der
Recognition Options:
Threshold: 50 mV/mL
Range: NO
Filtered Derivatives: NO
Pre-Titration Volume: 5.000 mL
Pre-Titration Stir Time: 0 Sec
Measurement Mode: Signal Stability
delta E: 0.3 mVv
delta t: 2 Sec
t-min wait: 2 Sec
t-max wait: 20 Sec
Electrode Type: ORP
Blank Option: No Blank
Calculations: Stdz. Titrant by Weight
Dilution Option: Enabled
Final Dilution Volume: 100.000 mL
Aliquot Volume: 10.000 mL
Titrant Name: 0.1M Na25203
Analyte Size: 0.35000 g
Analyte Entry: Manual
Maximum Titrant Volume: 15.000 mL

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

-2000.0 to 2000.0 mVv
25 mL/50 mL/min
1 Reading
XXXXX

of the fitrant then press { Accest |,

Calculations

Calculations: Stdz. Titrant by Weight

Titrant units: M (mol/L)

Titrant volume dosed: vV (L)

Standard weight: 0.350 g

Dilution Factor: 0.100
Final Dilution volume: 100.000 mL
Aliquot Volume: 10.000 mL

Titrant/Standard: 6.000 mol/mol

MW of standard: 214.00 g/mol

_0.350*0.100*6.000
214.00 * V(L)

M(mol/L)

Results

Titration Report
0.1M Sodium Thiosulfat
17:10 Oct 29, 2025
Ti 00073

Method Name:

Time & Date:

Titration ID:
Titration Results

Method Name: 0.1M Sodium Thiosulfate

Time & Date: 17:10 Oct 29, 2025
Analyte size: 0.35020 g
End Point Volume: 9.635 mL mV
mV Equivalence Point: 233.0

Results:0.10191 M (mol/L)
Initial and Final mV: 361.8 to 173.4
2:51

Titration went to Completion

Titration Duration: [mm:ss]

Operator name:
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HIOOTOEN —0.1M FERROUS AMMONIUM SULFATE TITRANT CONCENTRATION

Description
Method for the standardization (fiter determination) of 0.1M Ferrous Ammonium Sulfate (FAS) titrant solution against Potassium
Dichromate (K2Cr207). The results are expressed in M (mol/L).

Reference
Standard Methods for the Examination of Water and Wastewater 21 Edition, Method 52208

Electrode
e HI3131B Combination ORP electrode

Reagents

* HI70444 25% Sulfuric Acid
 HI70436 Deionized water (1 gal)

e Ferrous Ammonium Sulfate (ACS grade)
* Potassium Dichromate (ACS grade)

Accessories
* HI70300L Storage solution (500 mL)
 HI7071  Electrode fill solution (30 mLx4)
e HI7092 Pretreatment oxidizing solution (230 mL)
o HI731319 25 mmx7 mm stir bar (10 pcs.)
e H1920-053 100-mL plastic beaker (20 pcs.)
* Analytical balance with 0.0001 g resolution
* 100 mL class A volumetric flask
* 500 mL class A volumetric flask
10 mL class A volumetric pipette

Titrant Preparation
o (arefully weigh 19.607 grams of ferrous ammonium sulfate.
o (arefully transfer the salt to a 500 mL Class A volumetric flask. Add approximately 300 mL of deionized water, and mix to dissolve.
o Add 40.00 mL of 25% sulfuric acid (HI70444) to the flask. Invert the solution to mix.
o Allow the flask to return to room temperature.
* Bring the flask to volume with deionized water, mix well.
Device Preparation
* (onnect the ORP electrode to the itrator.
* Install a 25 mL burette filled with 0.1M ferrous ammonium sulfate on the pump and verify that no air bubbles are present in
the burette or tubing. If necessary, prime the burette until all the air has been removed completely.

------------------

Electrode Preparation
* Prepare the ORP electrode by soaking in HI7092 Pretreatment oxidizing solution for 30 minutes.

Sample Preparation
o (arefully weigh approximately 0.49 grams of dried potassium dichromate.
* Record the exact weight of the sample once the balance has stabilized with an accuracy of 0.00071 grams.
o (arefully transfer the salt o a 100 mL Class A volumetric flask. Add approximately 80 mL of deionized water, and mix fo
dissolve. Once the salt is completely dissolved bring the flask to volume with deionized water, mix well.
* Use a Class A volumetric pipette fo transfer exactly 10.00 mL of the solution o a clean 100 mL plastic beaker.
o Add 25.00 mL of 25% sulfuric acid (HI70444) to the beaker.
* Add deionized water to the 50 mL mark on the beaker.
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Analysis
* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder to
immerse the electrode. Ensure that the reference junction of the ORP electrode is 5 to 6 mm below the surface and there is no
contact with the stir bar. If necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the sample.

start

* Press E You will be prompted to enter the weight of the analyte (weight of potassium dichromate). Use the numeric keypad
fo enfer the exact weight and press enter to start the analysis.
* Atthe end of the titration, after defection of the equivalence point, “Titration Completed” will appear with the result. The result
is expressed in M (mol/L) of ferrous ammonium sulfate.
* Remove the ORP electrode from the sample and rinse it thoroughly with deionized water.
* Record the result.
Note: For improved accuracy, repeat this procedure a minimum of three times and calculate the average value.

For methods utilizing 0.1M ferrous ammonium sulfate titrant solution, follow the steps below to enter the titer/
standardized value.
* Select the method utilizing 0.1M ferrous ammonium sulfate.

o Press: ogiens. + from the main screen.

* Use the numeric keypad fo enfer the standardized (fiter) value of the fitrant then press { Accest .

_______ J

o Press{ escae | f0 exitf the View/Modify Method screen. Use the arrow keys to highlight Save Method and press | seiect .

Method Parameters Signal Averaging: 1 Reading
Significant Figures: XXKXXX

Name: 0.1M FAS

Method Revision: 4.0 Calculations

Stirrer Configuration:
Stirrer: Magnetic Calculations: Stdz. Titrant by Weight
Stirring Speed: 500 RPM Titrant units: M (mol/L)

Dosing Type: Dynamic Titrant volume dosed: VvV (L)
Min Vol: 0.030 mL Standard weight: 0.490 g
Max Vol: 0.150 mL Dilution Factor: 0.100
delta E: 4.000 mv Final Dilution volume: 100.000 mL

End Point Mode: mV 1EQ point, 1lst Der Aliquot Volume: 10.000 mL

Recognition Options: mw of standard: 294.18 g/mol
Threshold: 500 mV/mL Titrant/Standard: 6.000 mol/mol
Range: NO ggglFAS::O.49OXO.1OX6.O
Filtered Derivatives: YES L 294 .18xV (L)

Pre-Titration Volume: 7.000 mL

Pre-Titration Stir Time: 20 sec Results

Measurement Mode: Signal Stability Titration Report
delta E: 4.0 mv Method Name: 0.1M FAS
delta t: 2 sec Time & Date: 15:59 Oct 29, 2025
Min wait: 3 sec Report ID: Ti 00015
Max wait: 20 sec Titration Results

Electrode Type: ORP Method Name: 0.1M FAS

Blank Option: No Blank Time & Date: 15:59 Oct 29, 2025

Calculations: Stdz. Titrant by Weight Analyte Size: 0.49100 g

Dilution Option: Enabled End Point Volume: 9.879 mL
Final Dilution Volume: 100.000 mL mV Equivalence Point: 667.4
Aliquot Volume: 10.000 mL Result: 0.10137 M (mol/L)

Titrant Name: 0.1M FAS Initial & Final mV: 791.3 to 598.0

Analyte Size: 0.49000 g Titration Duration: 3:05 [mm:ss]

Analyte Entry: Manual Titration went to Completion

Maximum Titrant Volume: 15.000 mL

Potential Range: -2000.0 to 2000.0 mv Analyst Signature:

Volume/Flow Rate: 25 mL/50.0 mL/min
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HIT004EN — ALKALINITY OF WATER
20 to 2500 mg/L CaCO;, pH 4.5 Endpoint

Description

Method for the determination of total (methyl red) alkalinity in water by titration of a sample to pH 4.5. The results are expressed
in mg/L (ppm) as calcium carbonate.

For the determination of phenolphthalein alkalinity, set the endpoint to pH 8.3.

For alkalinity below 20 mg/L, see Standard Methods 2320B.4d.

Reference
Standard Methods for the Examination of Water and Wastewater 21% edition, Method 23208

Electrode

* HIT131B Combination pH electrode
* HI7662-T Temperature Probe

Reagents

 HI70463 0.1N Hydrochloric Acid (1 L)
 HI70436 Deionized water (1 gal)

Accessories

e HI70300L Storage solution (500 mL)
 HI7082 Electrode fill solution (4x 30 mL)
* HI7004L pH 4.01 buffer solution (500 mL)
e HI7007L pH 7.01 buffer solution (500 mL)
 HI7010L pH 10.01 buffer solution (500 mL)
 HI731319 25 mm>x7 mm stir bar (10 pcs.)
o HI920-053 100-mL plastic beaker (20 pcs.)
* 50 mL class A volumetric pipette

Device Preparation

* (Connect the pH electrode and temperature probe to the fitrator.

e Install a 25 mL burette filled with 0.1N hydrochloric acid (HI70463) on the pump and verify that no air bubbles are present
in the burette or tubing. If necessary prime the burette until all the air has been removed completely.

* For the determination of the exact concentration of the 0.1N hydrochloric acid, follow HI0002EN — 0.1N Hydrochloric Acid
Titrant Concentration.

------------------

* Press: wenes | from the main screen. Use the arrow keys to highlight HITOO4EN Alkalinity of Water and press: seteet 3.

__________________

------------------

* Press from the main screen and press
* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers. Refer to the instruction manual for calibration procedure.
Sample Preparation
e Use a Class A volumetric pipette to transfer exactly 50.00 mL of sample to a clean 100 mL plastic beaker.
Analysis

* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder to
immerse the pH electrode and the temperature sensor. Ensure that the reference junction of the pH electrode is 5 to 6 mm
below the surface and there is no contact with the stir bar. If necessary add extra deionized water.

Note: The dispensing tip should be slightly submerged in the sample.
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Press |

start

m The titrator will start the analysis.

in mg/L as calcium carbonate.

Method Parameters

Name: Alkalinity of Water
Method Revision: 4.0
Stirrer Configuration:
Stirrer: Magnetic
Stirring Speed: 500 RPM
Dosing Type: Dynamic
Min Vol: 0.050 mL
Max Vol: 0.500 mL
delta E: 5.000 mv
End Point Mode: Fixed 4.500 pH
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability
delta E: 1.0 mv
delta t: 2 sec
Min wait: 2 sec
Max wait: 20 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N HCL
Titrant Conc.: 0.1000 N(eqg/L)
Analyte Size: 50.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 25.000 mL

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

At the end of the fitration, when pH 4.50 is reached, “Titration Completed” will appear with the result. The result is expressed

Remove the electrode from the sumple and rinse it thoroughly with deionized water.
Record the result.

Calculations

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)
Final result units: mg/L
Titrant Conc.: 0.1000 N(eg/L)
Sample/Titrant: 0.500
mw of sample: 100.09 g/mol
Sample Volume: 50.000 mL

V(L)*x1000%x0.10x0.5x100.09%x1000
50.00

89 cacos =
L

Results

Titration Report
Alkalinity of Water
14:36 Oct 29, 2025
Ti 00036

Method Name:
Time & Date:
Report ID:

Titration Results
Method Name: Alkalinity of Water

Time & Date: 14:36 Oct 29, 2025
Analyte Size: 50.0000 mL
End Point Volume: 9.336 mL
pH Fixed End Point: 4.500

Result:
Initial & Final pH:
Titration Duration:

934.44 mg/L

10.232 to 4.419

3:23
Titration went to Completion

[mm:ss]

Analyst Signature:
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HITO05EN - ACIDITY OF WATER
0 to 2500 mg/L, pH 8.3 Endpoint

Description

Method for the determination of total (phenolphthalein) acidity in water by titration of a sumple to pH 8.3. The results are expressed
in mg/L (ppm) as calcium carbonate.

For the determination of methyl orange acidity, set the endpoint to pH 3.7.

Reference
Standard Methods for the Examination of Water and Wastewater 21% edition, Method 23108

Electrode

* HIT131B Combination pH electrode
* HI7662-T Temperature probe

Reagents

* HI70456 0.1N Sodium Hydroxide (1 L)
 HI70436 Deionized water (1 gal)

Accessories

e HI70300L Storage solution (500 mL)

o HI7082 Electrode fill solution (4x 30 mL)
o HI7004L pH 4.01 buffer solution (500 mL)
 HI7007L pH 7.01 buffer solution (500 mL)

 HI7010L pH 10.01 buffer solution (500 mL)
o HI731319 25 mmx7 mm stir bar (10 pcs.)

* H1920-053 100-mL plastic beaker (20 pcs.)
* 50 mL class A volumetric pipette

Device Preparation

* (onnect the pH electrode and temperature probe fo the titrator.

* Install a 25 mL burette filled with 0.1N sodium hydroxide (HI70456) on the pump and verify that no air bubbles are present
in the burette or tubing. If necessary prime the burette until all the air has been removed completely.

* For the determination of the exact concentration of the 0.1N sodium hydroxide, follow HIOOOTEN — 0.1N Sodium Hydroxide
Titrant Concentration.

------------------

* Press! wenoo | from the main screen. Use the arrow keys to highlight HITOO5SEN Acidity in Water and press:! setect .

__________________

------------------

__________________

* (alibrate the electrode using pH 4.01, 7.01 and 10.071 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation
e Use a Class A volumetric pipette to transfer exactly 50.00 mL of sample to a clean 100 mL plastic beaker.
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Analysis

* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder fo
immerse the pH electrode and the temperature sensor. Ensure that the reference junction of the pH electrode is 5 to 6 mm
below the surface and there is no contact with the stir bar. If necessary add extra deionized water.

Note: The dispensing tip should be slightly submerged in the sample.

start

* Press mp},the fitrator will start the analysis.

o At the end of the titration, when pH 8.30 is reached, “Titration Completed” will appear with the result. The result is expressed

in mg/L as calcium carbonate.

* Remove the pH electrode and the temperature probe from the sample and rinse them thoroughly with deionized water.

* Record the result.

Method Parameters

Name: Acidity of Water
Method Revision: 4.0
Stirrer Configuration:

Stirrer: Magnetic
Stirring Speed: 500 RPM
Dosing Type: Dynamic
Min Vol: 0.050 mL
Max Vol: 0.500 mL
delta E: 5.000 mv
End Point Mode: Fixed 8.300 pH
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability
delta E: 1.0 mv
delta t: 2 sec
Min wait: 2 sec
Max wait: 20 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N NaOH
Titrant Conc.: 0.1000 N(eqg/L)
Analyte Size: 50.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 25.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

Calculations

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)
Final result units: (mg/L)
Titrant Conc.: 0.1000 N(eg/L)
Sample/Titrant: 0.500
mw of sample: 100.09 g/mol
Sample Volume: 50.000 mL

V(L)x1000%x0.10x0.5x100.09%x1000
50.0

89 cacos =
L

Results

Titration Report
Acidity of Water
14:54 Oct 29, 2025
Ti 00023

Method Name:
Time & Date:
Report ID:

Titration Results
Method Name: Acidity of Water
Time & Date: 14:54 Oct 29, 2025

Analyte Size: 50.0000 mL
End Point Volume: 5.879 mL
pH Fixed End Point: 8.300

Result:
Initial & Final pH:
Titration Duration:

588.43 (mg/L)
2.465 to 8.398

3:42 [mm:ss]
Titration went to Completion

Analyst Signature:
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HITO08EN —NEUTRALIZATION WITH SULFURICACID
0 to 200 meq/L

Description

Method for the determination of strong or weak base concentration by fitration of a sample to the equivalence point with sulfuric
acid. The results are expressed as meq/L.

Electrode3

* HIT131B Combination pH electrode
o HI7662-T Temperature probe

Reagents

 HI70459 0.05M Sulfuric Acid (1 L)
 HI70436 Deionized water (1 gal)

Accessories

* HI70300L Storage solution (500 mL)
 HI7082 Electrode fill solution (4 x 30 mL)
HI7004L pH 4.01 buffer solution

HI7007L pH 7.01 buffer solution

HI7010L pH 10.01 buffer solution
HI731319 25 mmx7 mm sir bar (10 pcs.)
e HI920-053 100-mL plastic beaker (20 pcs.)
10 mL class A volumetric pipette

Device Preparation

* (onnect the pH electrode and temperature probe to the titrator.

* Install a 25 mL burette filled with 0.05M sulfuric acid (HI70459) on the pump and verify that no air bubbles are present in
the burette or tubing. If necessary prime the burette until all the air has been removed completely.

* For the determination of the exact concentration of the 0.05M sulfuric acid, follow HIOTO3EN 0.05M Sulfuric Acid Titrant
Concentration.

__________________

__________________

* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation

e Use a class A volumetric pipette to transfer exactly 10.00 mL of sample to a clean 100 mL plastic beaker.
e Add deionized water to the 50 mL mark on the beaker.

Analysis

* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder to
immerse the pH electrode and the temperature probe. Ensure that the reference junction of the pH electrode is 5 to 6 mm
below the surface and there is no contact with the stir bar.

Note: The dispensing tip should be slightly submerged in the sample.

start

* Press @ the titrator will start the analysis.

* At the end of the titration, after defection of the equivalence point, “Titration Completed” will appear with the result. The
result is expressed in meq/L.

* Remove the pH electrode from the sample and rinse it thoroughly with deionized water.

* Record the result.



3-14

PART 3. APPLICATIONS / HIT008EN

Method Parameters

Name : Neutralization w/ H2S04
Method Revision: 4.0
Stirrer Configuration:

Stirrer: Magnetic
Stirring Speed: 500 RPM
Dosing Type: Dynamic
Min Vol: 0.050 mL
Max Vol: 0.500 mL
delta E: 20.000 mv

End Point Mode: pH 1EQ point, 1lst Der
Recognition Options:

Threshold: 50 mvV/mL
Range: NO
Filtered Derivatives: NO
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability
delta E: 1.0 mVv
delta t: 2 sec
Min wait: 2 sec
Max wait: 15 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled

0.05M H2S04
5.0000E-2 M (mol/L)

Titrant Name:
Titrant Conc.:

Analyte Size: 10.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

Calculations

Calculations: Sample Calc. by Volume
Titrant units: M (mol/L)
Titrant volume dosed: vV (L)
Final result units: meq/L
Titrant Conc.: 5.0000E-2 M (mol/L)
Sample/Titrant: 2.000
Sample Volume: 10.000 mL

meq _ V(L) x1000x0.05x2.0x1000
L 10.0

Results
Titration Report
Neutralization w/ H2S04
09:46 Oct 29, 2025
Ti 00027

Method Name:

Time & Date:

Report ID:
Titration Results

Method Name: Neutralization w/ H2S04

Time & Date: 09:46 Oct 29, 2025

Analyte Size: 10.0000 mL
End Point Volume: 9.562 mL
mV Equivalence Point: 7.966

Result:
Initial & Final pH:
Titration Duration:

95.620 meqg/L
11.655 to 6.248
1:24 [mm:ss]
Titration went to Completion
Analyst Signature:
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HIT009EN —NEUTRALIZATION WITH SODIUM HYDROXIDE
0 to 200 meq/L

Description

Method for the determination of strong or weak acid concentration by titration of a sumple to the equivalence point with sodium
hydroxide. The results are expressed as meq/L.

Electrode

 HIT131B Combination pH electrode
* HI7662-T Temperature probe

Reagents

 HI70456 0.1N Sodium Hydroxide (1 L)
 HI70436 Deionized water (1 gal)

Accessories

* HI70300L Storage solution (500 mL)
 HI7082 Electrode fill solution (4 x 30 mL)
 HI7004L pH 4.01 buffer solution
 HI7007L pH 7.01 buffer solution
 HI7010L pH 10.01 buffer solution
 HI731319 25 mm>x7 mm stir bar (10 pcs.)
o HI920-053 100-mL plastic beaker (20 pcs.)
* 10 mL class A volumetric pipette

Device Preparation

o (onnect the pH electrode and temperature probe fo the titrator.

* Install a 25 mL burette filled with 0.1N sodium hydroxide (HI70456) on the pump and verify that no air bubbles are present
in the burette or tubing. If necessary prime the burette until all the air has been removed completely.

* For the determination of the exact concentration of the 0.1N sodium hydroxide, follow HIOOOTEN 0.1N Sodium Hydroxide
Titrant Concentration

------------------

* Presst wemoa : from the main screen. Use the arrow keys to highlight HITO09EN Neutralization w/NaOH and press; seiect :.

__________________

'
__________________

* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation

o Use a class A volumetric pipette to transfer exactly 10.00 mL of sample to a clean 100 mL plastic beaker.
* Add deionized water to the 50 mL mark on the beaker.

Analysis

* Place the beaker on the magnetic stirrer under the electrode holder. Add a magnetic stir bar. Lower the electrode holder to
immerse the pH electrode and the temperature probe. Ensure that the reference junction of the pH electrode is 5 to 6 mm
below the surface and there is no contact with the stir bar.

Note: The dispensing tip should be slightly submerged in the sample.
* Press @ the titrator will start the analysis.
o At the end of the titration, after defection of the equivalence point, “Titration Completed” will appear with the result. The
result is expressed in meq/L.

* Remove the pH electrode from the sample and rinse it thoroughly with deionized water.
* Record the result.
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Method Parameters

Name : Neutralization w/ NaOH
Method Revision: 4.0
Stirrer Configuration:

Stirrer: Magnetic
Stirring Speed: 500 RPM
Dosing Type: Dynamic
Min Vol: 0.050 mL
Max Vol: 0.500 mL
delta E: 20.000 mv

End Point Mode: pH 1EQ point, 1lst Der
Recognition Options:

Threshold: 50 mV/mL
Range: NO
Filtered Derivatives: NO
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability
delta E: 1.0 mv
delta t: 2 sec
Min wait: 2 sec
Max wait: 15 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N NaOH
Titrant Conc.: 0.1000 N(eq/L)
Analyte Size: 10.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

Calculations

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)
Final result units: meq/L
Titrant Conc.: 0.1000 N(eg/L)
Sample Volume: 10.000 mL

meq _ V(L) x1000x0.1x1.0x1000
L 10.0

Results
Titration Report
Neutralization w/ NaOH
10:29 Oct 29, 2025
Ti 00017

Method Name:
Time & Date:
Report ID:
Titration Results
Method Name:
Time & Date:

Neutralization w/ NaOH
10:29 Oct 29, 2025

Analyte Size: 10.0000 mL
End Point Volume: 15.970 mL
pH Equivalence Point: 8.431

Result:
Initial & Final pH:
Titration Duration:

159.70 meq/L
2.675 to 10.316
3:20 [mm:ss]
Titration went to Completion
Analyst Signature:
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HITOTTEN —TROUBLESHOOTING 1

Description

Method for verifying the dosing and potentiometric signal accuracy of the fitrator. This method should be used fo troubleshoot a fitrator equipped
with a 25 mL burette. The titrator dispenses a 20.00 mL pre-fitration volume, waits 20 seconds and dispenses an additional 20.00 mL
dose, bringing the tofal volume to 40.00 mL. This procedure can also be used to check the stability of the mV and temperature channels.
The dosing accuracy of the 25 mL burette is +0.025 mL (+0.1% of the full volume).

If the results are not correct, check all fittings for leakage, and burette and tubing for air bubbles. Repeat the measurement.

Reference
1SO/TC 48/SCIN 380E and 383E: “Piston and/or Plunger Operated Volumetric Apparatus”

Accessories

* HI762000C 0 °C Temperature key
HI762070C 70 °C Temperature key
HI70436 Deionized water (1 gal)
HI7662-T Temperature probe
Shorting cap
Narrow neck beaker
* Analytical balance with 0.0001g resolution

Device Preparation
o (onnect the shorting cap to the BNC socket on analog board.
o Install a 25 mL burette filled with room temperature deionized water (HI70436) on the pump and verify that no air bubbles
are present in the burette or tubing. If necessary prime the burette until all the air has been removed completely.
o Press{ ooy i from the main screen. Use the arrow keys to highlight HI1011EN Troubleshoofing 1 and press{ select .

Large Dose Dispensing Procedure

* Add a small amount of deionized water to a narrow neck beaker.

* Place the narrow neck beaker on an analytical balance and zero the balance.

* Place the dosing tip through the neck of the beaker. Take care not to immerse it in the liquid during dispensing and not to
touch the beaker walls.

start

* Press E
* Write down the exact weight displaced on the balance after each dose.
Other burette sizes can be checked using the following settings, see instruction manual for accuracy:

Burette Volume | Pre-titration Volume | Max. Titrant Volume

5ml 4,000 mL 8.000 mL
10 mL 8.000 mL 16.000 mL
Method Parameters
Name: Troubleshooting 1 Electrode Type: Shorting Cap
Method Revision: 4.0 Blank Option: No Blank
Stirrer Configuration: Calculations: No Formula (mL only)
Stirrer: Magnetic Titrant Name: DI Water
Stirring Speed: 0 RPM Maximum Titrant Volume: 40.000 mL
Dosing Type: Linear - 20.000 mL Potential Range: -2000.0 to 2000.0 mVv
End Point Mode: Fixed 10.0 mv Volume/Flow Rate: 25 mL/50.0 mL/min
Pre-Titration Volume: 20.000 mL Signal Averaging: 1 Reading
Pre-Titration Stir Time: 0 sec Significant Figures: XXXXX
Measurement Mode: Timed Increment

Time interval: 20 sec
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Calculations
V Volume of measure mass of water (mL)
m Measure mass of water (g)
V=m* ; * 11 4 pp— - E—] oL Density of dispensed water (g/ml)
L std

par  Density of ambient air (g/ml)

psd Density of calibration standard weight (g/ml)
Alternative Calculations

If the actual values of the above parameters are not accessible the following equation can be used:

. v Volume of measured mass of water (mL)

V=M*F )
F Transformation factor

The values from the table have been calculated by correcting the air and water density with temperature, assuming the density of

dry air peir = 0.0012 g/mL and density of calibration steel standard weigh pso = 8 g/mL.

Temperature ( °C) Factor Temperature ( °C) Factor
17.0 1.002290 24.0 1.003752
18.0 1.002467 25.0 1.004002
19.0 1.002654 26.0 1.004261
20.0 1.002853 27.0 1.004531
21.0 1.003061 28.0 1.004809
22.0 1.003282 29.0 1.005097
23.0 1.003512 30.0 1.005395

Temperature Channel Fast Check Procedure

Connect the shorting cap to the BNC socket on analog board.
Connect rhe HI762000C 0 °C Temperature key to the RCA socket (temperature sensor rnpur) on analog board.

|, if necessary select the analog board and press{ mv

_________
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The fitrator should drspluy ATC0.0 == 0.4 °Cwith no fluctuations or drift.
Connect the HI762070C 70 °C temperature key to the RCA socket (temperature sensor input) on analog board.
* The fitrator should display ATC 70.0 == 0.4 °Cwith no fluctuations or drift.

Temperature & mV Channel Logging Procedure

* (onnect the shorting cap to the BNC socket on analog board.
* (Connect the HI762000C 0 °C temperature key to the RCA socket (temperature sensor input) on analog board.

------------------

* On the main screen select: moce i then presst mv !

__________________
""""""""""""
mV

. Press _sou ond use the arrow keysrohrghlrghr Logging Interval. Set the logging interval fo 15 seconds and press; Accent .

_________
""""""

_________

---------

_________

_________

_________
""""""

_________

e ThemV column should display 0.0 = 0.1 mV and the temperature column should drspluy 0.0°C+04°C
* This procedure can be repeated using the HI762070C 70 °C temperature key.
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HIT012EN — TROUBLESHOOTING 2

Description

Method for verifying the dosing of the titrator. This method should be used to troubleshoot  titrator equipped with a 25 mL burette. The
fitrator dispenses a 10.00 ml pre-itration volume, waits 20 seconds and dispenses an additional 0.5 mL dose twenty times, waifing
20 seconds between each dose, bringing the total volume to 20 mL. This procedure can also be used to check the stirrer functionality.
The dosing accuracy of the 25 mL burette is +0.025 mL (+0.1% of the full volume).

If the results are not correct, check all fittings for leakage, and burette and tubing for air bubbles. Repeat the measurement.

Reference
1S0/TC 48/SCIN 380E and 383E: “Piston and/or Plunger Operated Volumetric Apparatus”
Accessories
e HI762000C 0 °C Temperature key
 HI70436 Deionized water (1 gal)
e HI7662-T Temperature probe
* Shorting cap
* Narrow neck beaker
* Analytical balance with 0.0001g resolution
Device Preparation
* Connect the shorting cap to the BNC socket on analog board.
* Install a 25 mL burette filled with room temperature deionized water (HI70436) on the pump and verify that no air bubbles
are present in the burette or tubing. If necessary prime the burette until all the air has been removed completely.

“Select 1 fnm tha main crraan 1lea tha e bave +a hinhlinht HITOT9EN Trarhlachnnting 9 and nrace ' seteet

o Press{ sy i from the main screen. Use the arrow keys to highlight HI1012EN Troubleshoofing 2 and press{ select .

Small Dose Dispensing Procedure

* Add a small amount of deionized water to a narrow neck beaker. By doing this the air space in the beaker will be vapor-
saturated minimizing evaporation.

* Place the narrow neck beaker on an analytical balance and zero the balance.

* Place the dosing tip through the neck of the beaker. Take care not to immerse it in the liquid during dispensing and not to
touch the beaker walls.

* Press w

e Write down the exact weight displaced on the balance after each dose.

Other burette sizes can be checked using the following settings, see instruction manual for accuracy:

Burette Volume Pre-titration Volume | Max. Titrant Volume
5ml 4.000 mL 8.000 mL
10 mL 8.000 mL 16.000 mL
Method Parameters
Name : Troubleshooting 2 Electrode Type: Shorting Cap
Method Revision: 4.0 Blank Option: No Blank
Stirrer Configuration: Calculations: No Formula (mL only)
Stirrer: Magnetic Titrant Name: DI Water
Stirring Speed: 0 RPM Maximum Titrant Volume: 20.000 mL
Dosing Type: Linear - 0.500 mL Potential Range: -2000.0 to 2000.0 mVv
End Point Mode: Fixed 10.0 mV Volume/Flow Rate: 25 mL/50.0 mL/min
Pre-Titration Volume: 10.000 mL Signal Averaging: 1 Reading
Pre-Titration Stir Time: 0 sec Significant Figures: XXXXX
Measurement Mode: Timed Increment

Time interval: 10 sec
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Calculations
V Volume of measure mass of water (ml)
m Measure mass of water (g)
Vo= mox x| P p—] oL Density of dispensed water (g/ml)
p pL pstd . . .
par  Density of ambient air (g/ml)
psd  Density of calibration standard weight (g/ml)

Alternative Calculations

If the actual values of the above parameters are not accessible the following equation can be used:

v

V=M*F .

Volume of measured mass of water (mlL)
Transformation factor

The values from the table have been calculated by correcting the air and water density with temperature, assuming the density of
dry air peir = 0.0012 g/mL and density of calibration steel standard weigh pso = 8 g/mL.

Temperature ( °C) Factor
17.0 1.002290
18.0 1.002467
19.0 1.002654
20.0 1.002853
210 1.003061
22.0 1.003282
23.0 1.003512
24.0 1.003752
25.0 1.004002
26.0 1.004261
27.0 1.004531
28.0 1.004809
29.0 1.005097
30.0 1.005395

Stirring Speed Fast Check Procedure

---------

* On the main screen select! wode ! then press: mv

 Pressi anvy |

|

]

| S
"""" a

_________

---------

______

______

--A

-—

sewp_+ and use the arrow keys to highlight Stirrer Configuration. Use the arrow keys fo highlight Magnefic.

---------

_________

* From the main screen, press , use the up arrow key to increase the stir speed slowly to 1400 rpm.
o (heck that the magnetic sirrer continues to increase speed, following the commands.
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PART 4. TITRATION THEORY

4.1. TITRATION THEORY

4.1.1. INTRODUCTION

A titration is a quantitative, volumetric procedure used in analytical chemistry to determine the concentration of an analyte (the
species being measured) in solution. The concentration of the analyte is determined by slowly adding a titrant to the solution. As
the titrant is added, a chemical reaction occurs between the titrant and the analyte.
Titration reactions are relatively fast, simple reactions that can be expressed using a chemical equation. The titration reaction
continues as the fitrant is added until all of the analyte is consumed and the analyte reacts completely and quantitatively with
the titrant.
The point at which all of the analyte has been reacted is called the equivalence point, also known as the theoretical or stoichiometric
endpoint. This point is accompanied by an abrupt physical change in the solution, which sharply defines the endpoint of the reaction.
The physical change associated with the titration endpoint can be produced by the titrant, or an indicator, and can be detected
visually or by physical measurements.
Titrations cannot be used to determine the quantity of all analytes.
The chemical reaction between the titrant and analyte must fulfill four requirements:

* Must be fast and occur within approximately one second after the titrant is added

* Must go to complefion

* Must have well-known stoichiometry (reaction ratios)

* A convenient endpoint or inflection point
Titrations provide many advantages over alternative methods; they are highly precise, quickly performed and require relatively
simple apparatus and instrumentation.

4.1.2. USES OF TITRATIONS

o Acd content of plant effluents, food (e.g.: cheese and wine), plating and etching baths, petroleum products, drugs

* Base content of fertilizer (containing ammonia), bleach, minerals

* Hardness in water

* Metal content of alloys, minerals, ores, clays, waters, plating baths, paints, paper, plant materials, biological fluids, petroleum
products

* Moisture content in foodstuffs, petrochemicals, plastics, pharmaceutical products

* Redox reagent concentrations such as available chlorine in potable water, peroxide, traces of oxidants and reductants in food,
reductants in high temperature or high pressure boiler water, vitamin analysis

4.1.3. ADVANTAGES & DISADVANTAGES

Advantages of titrations as an analytical technique:
* More precise results than many instrumental methods, such as measurement by electrode, the accuracy of the measurement
isupto0.1%
* Simple methods, reasonable capital costs and easy training
o Suitability to measure major components of a mixture or product
* Automation can reduce time and labor spent on each analysis
Disadvantages of titrations as an analytical technique:
* The time it takes fo prepare standards and fitrants
* (ood technique is required fo achieve precise results (training and practice required)
* Not suitable for determining trace or minor components of a mixture or product
e Limited dynamic range, it may require additional sumple preparation (dilution) and repeat analyses
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4.2. TYPES OF TITRATIONS
4.2.1. TITRATIONS ACCORDING TO THE MEASUREMENT METHOD

4.2.1.1. Amperometric Titrations

An amperometric titration is performed by placing two electrodes (typically a metal ion-selective electrode and a reference electrode)
into the sumple solution and keeping the potential of the metal electrode af a selected voltage.

The current that flows, due to the oxidation or reduction of a reactant or product, is plotted vs. volume of titrant to provide the
fitration curve and locate the equivalence point.

Changes in the current are due to changes in the concentration of a particular species (being oxidized or reduced at the electrode).
Generally, the reaction between the analyte and titrant forms a new species. Depending on the titration, the reactants are electroactive
and the products are not or vice-versa. Amperometric titration curves look like two straight lines intersecting at the equivalence
point, this is due o the change in the electroactivity of the solution.

Figure 1A shows an active analyte and non-reactive fitrant.

Figures 1B and 1D show a nonreactive analyte and a reactive fitrant.

Figure 1C shows a reactive analyte and fitrant.

Many metal ions can be amperometrically titrated using a precipitation, complexation, or redox reaction. Some metal ions and
species that can be determined in this manner include silver, barium, halides, potassium, magnesium, palladium, molybdate,
sulfate, tungstate, zinc, bismuth, cadmium, fluoride, indium, thallium, iodine and gold.

A B
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Volume of Titrant Volume of Titrant
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Volume of Titrant Volume of Titrant

Figure T: Amperometric titrations

4.2.1.2. Potentiometric Titrations

Potentiometric titrations are done by measuring the voltage across the solution using an electrode system.

An electrode system consists of an indicator electrode and a reference electrode. As titrant is added, the variations in the potential
of the indicator electrode, with respect to the reference electrode, are monitored to show the progress of the fitration.
Potentiometry is the measurement of a potential under conditions of zero current flow. The measured potential can then be used
fo determine the analytical quantity of interest, generally a component concentration of the analyte solution. The potential that
develops in the electrochemical cell is the result of the free energy change that would occur if the chemical phenomena were to
proceed until the equilibrium condition has been satisfied.

There are many types of fitrations where potentiometry can be used, e.g. pH electrodes for acid-base fitrations, platinum ORP
electrodes in redox titrations, ion-selective electrodes, such as chloride or fluoride for a specific ion titration, and silver electrodes
for argentometric (silver-based) titrations.
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In Figure 2A the pH of the solution is plotted against the volume of fitrant.
In Figure 2B the electrode potential is plotted against the volume of fitrant.

LA
12 - /‘

: 4
10

pH -

Volume of NaOH, ml Volume of AgNOy, ml

Figure 2: Potetiometric titrations
4.2.1.3. Spectrophotometric Titrations

The name comes from the method used to detect the endpoint of the fitration, not its chemistry. Highly colored indicators that change
color during the course of the titration are available for many titrations. More accurate data on the titration curve can be obtained
if the light absorption is monitored instrumentally using a light source, a simple monochromator and a photodetector, rather than

visually determining the color or light absorption change. Light absorption by either an indicator or by one of the reactants or
products can be used to monitor the titration.

Figure 3A shows the absorption of a metal-indicator complex being monitored. The absorption is constant while the metal is
complexed by the ethylenediaminetetraacetic acid (EDTA) titrant. The metal indicator complex was stripped, causing a sharp break

in the itration curve. The point where all the metal is complexed and stripped from the indicator is the equivalence point. This
point is marked by “e.p.” on the graph.

Figure 3B shows the metal complex being measured while being titrated with EDTA. The new complex being formed is not colored
and does not absorb light. The extrapolated intersection of the two lines determines the equivalence point.
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Figure 3: Spectrophotometric fitrations

4.2.2. TITRATIONS ACCORDING TO THE REACTION TYPE
4.2.2.1. Acid-Base Titrations

Acid-base titrations are the most common type of titrations. They are based upon a reaction between an acid and a base, a
stoichiometric neutralization or the exchange of protons. Virtually all acid-base titrations are carried out using a strong acid or a

strong base as the titrant. The endpoint of a fitration carried out with a weak acid or a weak base would be difficult to detect due
to a small change in pH at the equivalence point.
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Chemical indicators can be used to determine the endpoint. The indicator will change color to signify that the end of the titration
has been reached. The color of the indicator is dependent upon the concentration of ions in the solution. An acid-base indicator
is composed of a conjugate weak acid-weak base pair, where the two forms exhibit different colors depending on the pH of the
solution. For an indicator, the acid ionization constant (K,) is usually written as:
_ [H,0°][In"]
a~ [HIn]

Hin is the acid form of the indicator and In" is the base form. At the center of the change region, the ratio of [In"] to [HIn] is one,
[H50 1=K, and pH=pK,. The color change region is usually =1 pH unit around this point.
Table 1 contains a list of aqueous acid-base chemical indicators, the pH range, the pK, and the expected color (acid and base form).
It is generally recommended to select a chemical indicator that has a pK, as close to the endpoint of the titration as possible.
When chemical indicators are not suitable, a potentiometric pH titration can also be used. The pH of the solution is plotted versus
the volume of fitrant added.

Table 1: Aqueous acid-base chemical indicators

pH Range Indicator pK, Acid Form Base Form
00-1.6 Methyl Violet Yellow Blue
12-28 Thymol Blue 1.65 Red Yellow
3.2-44 Methyl Orange 3.46 Red Yellow
3.8-54 Bromocresol Green 4.90 Yellow Blue
48-60 Methyl Red 5.00 Red Yellow
52-6.8 Chlorophenol Blue 6.25 Yellow Red
6.0-7.6 Bromothymol Blue 7.30 Yellow Blue
6.6-8.0 Phenol Red 8.00 Yellow Red
74-90 Metacresol Purple 8.30 Yellow Purple
8.0-96 Thymol Blue 9.20 Yellow Blue
8.2-10.0 Phenolphthalein 9.50 (lear Pink
9.4-10.6 Thymolphthalein (lear Blue
10.1-12.0 Alizarin Yellow R Yellow Red
114-12.6 Indigo Carmine Blue Yellow

Figure 4 shows a fraditional strong acid-strong base fitration curve, the volume of sodium hydroxide (NaOH) added to the solution
is plotted against the pH of the solution. Note the abrupt change in the pH at the equivalence point.
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Figure 4: Acid-base titration
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4.2.2.2. Argentometric Titrations

Argentometric titrations use silver (nitrate) as the titrant and are generally precipitation titrations, as many silver salts are insoluble.
These titrations are commonly used to fitrate and defermine the concentration of bromide, chloride, cyanide, iodide and sulfide.

Argentometric titrations can be done with Mohr’s indicator. After all of the chloride has reacted, a red silver chromate precipitate
is formed or the titration can be easily followed with a silver ISE (or chloride ISE for chloride titrations) and a reference electrode.

Figure 5 shows the titration of a sodium chloride solution with silver nitrate (AgNO3). The volume of AgNOs is plotted against the
potentiometric signal from a chloride ISE.
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Figure 5: Argenfometric fitration

4.2.2.3. Complexomeric Titrations

A complex is a species where a central metal ion is covalently bonded to one or more electron donating groups called ligands.
In a complexometric fitration, metal ions are titrated using a fitrant that binds strongly to it. Often these titrants contain EDTA or
CDTA, polydentate ligands that form very stable coordination compounds with metal ions. The complexation reaction must be fast
in order to be useful for direct titration. Some metal ions react foo slowly with EDTA for a direct titration.
An indicator electrode that responds to the metal ion can be used to monitor the titration progress. The titration curve will appear
similar to a potentiometric titration. Complexation indicators change color at the endpoint as all metal ions are “consumed”
or complexed by the fitrant.
Figure 6 shows a typically complexometric fitration curve when using an indicator electrode that responds to the metal ion.
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Figure 6: Complexometric fitration
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4.2.2.4. lon-Selective Titrations

The most popular ion-selective fitration is an acid-base titration. The hydrogen ion concentration is specifically measured and
monitored during the fitration process fo locate the equivalence point. Using an ion-selective electrode (ISE) as the indicator
electrode, the potentiometric signal (in mV) is used to directly follow a specific ion’s concentration (or activity).

Examples of ISE titrations include titrating fluoride with an aluminum fitrant using a fluoride ISE, chloride with silver nitrate using
a chloride ISE, sodium with a sodium ISE, etc. The equivalence point can be defermined by plotting the mV value vs. the amount
of titrant added.

4.2.25. Non-Aqueous Solvent Acid-Base Titrations

Non-aqueous solvents must be used to titrate very weak acids and bases due to the inherent leveling effect water has on all acids
and bases dissolved in it. A wide variety of weak acids and bases can be titrated using non-aqueous solvents. Mixtures of acids or
bases can often be individually analyzed in a single sequential titration.

Titration of Acids

Weak acids with pKq's up to about 11 can be titrated in non-aqueous solvents. These include carboxylic acids, enols, phenols, imides,
sulfonic acids and inorganic acids. Water or lower alcohols are suitable for titrating medium to strong acids (pKq less than 5). Titrating
a weaker acid with a strong base fitrant requires a solvent less acidic than water or ethanol/methanol. Solvents such as acetone,
acefonitrile, t-butyl alcohol, dimethylformamide, isopropanol and pyridine have been found to work well for acid-base itrations of
strong, medium and weak acids/bases. Titrants include alcoholic potassium hydroxide and various sodium or potassium alkoxides
ina 10:1 mixture of benzene/methanol. The best fitrants are quaternary ammonium hydroxides (such as fetrabutylammonium
hydroxide) due to good solubility of tetraalkylammonium salts of the titrated acids and the clean potentiometric fitration curve
obtained. Figure 7 shows an example of titration with tributylmethylammonium hydroxide titrant.
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Figure 7: Non-aqueous titration
Titration of Bases

Weak bases with pKs's up to about 11, which do not ionize with water, can be titrated in non-aqueous solvents. These bases include
aliphatic and aromatic amines, basic nitrogen heterocycles, alkali metal and amine salts of acids, and many other organic basic
compounds. Titrating a weak base with a strong acid titrant requires a basic solvent that is as weak as possible. Water and alcohols
allow the titration of medium strength bases, such as aliphatic amines (pKs = 4 to 5), but not the titration of weaker bases such
as pyridine (pKy = 8.8). Glacial acetic acid works well for weak bases and has been used extensively. Less basic solvents such as
acefone, acetonitrile and nitromethane extend the range of titrable compounds.

The endpoint for non-aqueous fitrations are usually determined potentiometrically using a pH glass electrode, a modified calomel
or double junction reference electrode with a low-flow rate reference junction. Good potentiometric titration curves are obtained in
most solvents, except those with very low dielectric constants such as benzene or chloroform, when high electrical resistance of the
solvent causes unstable potentials.
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4.2.2.6. Precipitation Titrations

Precipitation titrations allow for faster analysis when compared to gravimetric analysis, where a precipitate is formed, filtered,
dried and weighed to analyze a compound. Typically silver halides, silver thiocyanate and a few mercury, lead, and zinc salts
are fitrated using this method.

The chemical reactions must form an insoluble salt and precipitate out quickly in order to be analyzed by this method.

When the reaction is not quick, a back titration can be used. A measured excess of the precipitating reagent (fitrant) is added
to force the reaction to occur, and then unreacted titrant is titrated with a standard solution of another reagent.

4.2.2.7. Redox Titrations

There are a number of oxidation-reduction reactions that can be used to determine unknown concentration by titration. If the reaction
goes to completion, is fast and has an analytical signal available to follow it, a titration can be performed.

The term “fast” means that each addition of titrant is reacted completely and the sensing electrode is able o detect the change in
solution in less than one second.

Figure 8 shows an example of a redox titration using Cerium (IV) as a fitrant.

Redox titrations are potentiometric fitrations where the mV signal from a combination ORP (redox) electrode (usually with a platinum
indicator electrode) is used to follow the reaction of oxidant/reductant. The electrode potential is determined by the Nerst equation
and is controlled by the oxidant reductant ratio.
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Figure 8: Redox fitration

Visual indicators, such as Ferroin, are also available. The oxidized and reduced form of the indicator will have different colors and
can be used to determine the endpoint.

Various reductants can be determined by fitrants with oxidants such as potassium permanganate, potassium chromate or iodine.
Commonly used reductants that are used as fitrants include sodium thiosulfate and ferrous ammonium sulfate.

As with acid-base titrations, the potential changes dramatically at the equivalence point.

4.2.2.8. Karl Fischer Titrations

This method is based on a well-defined chemical reaction between water and the Karl Fischer reagent. The chemistry provides
excellent specificity for water determination. The method can be used to determine free and bound water in a sample matrix.

The Karl Fischer method is widely considered to produce the most rapid, accurate and reproducible results and has the largest
defectable concentration range spanning 1 ppm to 100%.

The determination of water content is one of the most commonly practiced methods in laboratories around the world.
Knowledge of water content is critical to understanding chemical and physical properties of materials and ascertaining product
quality. Water content defermination is conducted on many sample types including pharmaceuticals and cosmetics, foods and
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natural products, organic and inorganic compounds, chemicals, solvents and gases, petroleum and plastic products as well as
paints and adhesives.

The Karl Fisher method is verifiable and can be fully documented. As a result, Karl Fischer itration is the standard method for
analysis of water in a multitude of samples as specified by numerous organizations including the Association of Official Analytical
Chemists, the United States and European Pharmacopogia, ASTM, American Petroleum Institute, British Standards and DIN.

4.2.3. TITRATIONS ACCORDING TO THE TITRATION SEQUENCE

4.2.3.1. Back Titrations

Back titrations are generally used when a reaction is foo slow to be directly accomplished during a “direct” titration, where the
reaction goes fo completion within a few seconds. In a back titration, a large excess of a reagent is added to the sample solution,
helping a slow reaction to go to completion. The unreacted, excess reagent is then titrated. The difference in the total volume of the
first reagent added and amount defermined from the second fitration is the quantity of reagent required fo complete the first reaction.

4.2.3.2. Multiple Endpoint Titrations

Under certain conditions, some titrations can exhibit more than one equivalence point and be titratable to the individual endpoints
fo determine the concentration of each individual component. Examples of these types of titrations include acid-base (different
strengths acids or bases are in a mixture), redox (each species has a different reduction potential), complexometric (different species
are separately titratable), and acid-base, using polyprotic acids (the pKa of the different protons varies enough to separate them).
In Figure 9A a titration of a polyprotic acid is shown, the different acid strengths of the first and second proton can be determined.
Figure 9B shows a titration with two different metal redox species, the different redox potentials allow the species to be separated.
In Figure 9C the solution being fitrated contains a mixture of strong, weak, and very weak acids, the different pKa’s allow the
species to be separated.
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Figure 9: Multiple endpoint titrations



PART 4. TITRATION THEORY / Titration Procedure 49

4.3. TITRATION PROCEDURE

4.3.1. MANUAL TITRATION

Apparatus required for manual titration include:
o Volumetric burette, for precisely controlled delivery of titrant to the reaction vessel
* Erlenmeyer, or similar flask, that facilitates constant mixing or swirling required
fo ensure solution homogeneity
o Volumetric pipettes for the precise addition of samples and indicator solutions
* Titrant solutions of known concentration
e Avisual or instrumental indicator for detecting the completion of the reaction
A typical manual titration consists of the following sfeps:
1. Avolumetric pipette is used to add a known volume of sample to the flask.
2. Anindicator solution or instrument probe is added to the flask.
3. Aburette is used to measure the addition of fitrant to the flask and dispense
fitrant in @ controlled manner.
4. Titrant is added via the burette until the method indication signals the reaction
endpoint.
5. Analyte concentration is calculated based on the concentration and volume
of fitrant required to reach the endpoint.

Wrap fingers around tap,
keeping pressure on
to stop tap coming out

«—— Swirl flask constantly

4.3.2. AUTOMATICTITRATION

Automatic fitrators are high-precision analytical instruments that deliver the titrant, monitor the physical change associated with
the titration reaction, automatically stop af the endpoint and calculates the concentration of the analyte. Automatic titrators are
best for repetitive titrations and high-accuracy analyses.
An automatic titrator must have an accurate liquid dispensing system.
In high-accuracy systems, the liquid dispensing system consists of three main components: motor-driven syringe burette capable
of accurately and precisely dispensing very small volumes of titrant, valve system capable of switching between titrant intake and
outlet and a dispensing tip. These three main subsystem components must be as accurate as possible, with very low gear backlash
in the burette pump, minimal piston seal flexing, precision ground inner diameter of the glass syringe, a low dead-volume valve,
minimal evaporation/permeation, and chemically resistant tubing.
Apparatus required for automatic titration include:

* An qutomatic titrator, equipped with a burette

e A beaker

* An electronic stirring system, either a propeller sfirrer or a magnetic stir bar and stir plate

o Volumetric pipettes for the precise addition of samples

* Standard fitrant solutions of known concentration

* An electrode system that can be used to determine the endpoint of the fitration

A typical automatic titration consists of the following steps:
1. Set up the automatic titrator according to the manufacturer’s instructions.
2. Use a volumetric pipette to add a known volume of sample to the beaker.
3. Submerge the propeller stirrer or add the sfir bar to the beaker and turn on.
4. Start the fitration.
5. The titrator will automatically stop at the endpoint and determine the concentration of the analyte.
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4.4. TITRATION RESULTS

4.4.1. ACCURACY

The factors most critical to achieving accurate results are the concentration of the sample, size of the sample, and having an
optimized set of method parameters.

4.4.2. REPEATABILITY
Repeatability or the agreement between replicate determinations, is expressed quantitatively as the relative standard deviation (RSD).

4.4.3. SOURCES OF ERROR

One of the advantages of volumetric analysis is excellent accuracy and precision. The sources of error can be grouped info sampling,
fitrant and standards, chemical reactions, endpoint determination and calculations.

4.4.3.1. Sampling Errors

* Selection of a non-homogeneous or non-representative sample

e Sample changed or was contaminated during collection, storage or transfers
* Poor technique when transferring sample to beaker or flask

e Errors in the balance (calibrate and check balance regularly)

4.4.3.2. Preparation Errors

Incorrect preparation due fo:
* Poor technique in weighing the salt or when transferring o volumetric glassware
o Low-purity salts or water used to make titrant and standard
* Dirty or wet glassware
* Improper storage of titrant or standard which allows water gain, evaporation or deterioration
* Failure to standardize frequently, to adjust for change in titrant
* Failure to flush titrator tubing with a volume of fitrant before standardizing
* Volume errors from pipettes and volumetric flasks (grade A glassware is required)
* Balance errors when weighing out salts (calibrate and check balance regularly)

4.4.33. Dispensing Errors

Incorrect dispensing due to:
* Dead valve volume and leaking valve
* Inaccuracy in motor drive and gear lash or backlash
* Poor burette or piston seal
* Non-uniform diameter of burette glass cylinder
* (hemical incompatibility with tubing or bubble generation
* Density or temperature changes in fitrant
* |nadequate volume to cover electrode

4.4.3.4. Chemical Reaction Errors

* Inappropriate solvent or sample, resulting in side reactions
* Poor mixing in the titration vessel

* Reaction between fitrant and sample is not rapid

* Reaction does not go to completion

* Reaction has side reactions
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44.35. Endpoint Determination Errors

Most manual titrations use a visual indicator to indicate when the endpoint is reached and the titration should be sfopped.
Automatic titrators use instrumental methods to determine the end of a titration and the equivalence point.
There are two predominant methods used to determine the equivalence point, first derivative and second derivative.
» The first derivative is often used to determine the inflection point.
The inflection point of the titration curve (mV vs. volume) is normally assumed to be the equivalence point. The maximum value
of the first derivative (AmV vs. AV) corresponds to the theoretical equivalence point. During a fitration it is rare to have a data
point exactly at the first derivative maximum, the maximum value is determined by interpolating the first derivative data points.
» The second derivative (AmV2 vs. AV ) can also be used to determine the equivalence point, and can offer advantages over
the first derivative method.
Second derivatives have increased sensifivity to smaller inflection points and easier numerical evaluation of the actual
equivalence point. The value where the second derivative is equal to zero is the equivalence point. The second derivative
requires fewer points located near the equivalence point, where data is offen not obtained or not as reliable.
Errors in determining the endpoint can result from:
* Incorrect signals from the sensor
e Sensor drift
* Sensor or instrument has slow response (it is recommended to keep the sensors in good condition)
* Inappropriate setting on the titrator

4.5. CALCULATIONS

The main variables used in calculating a result from a fitration are the sumple volume, the concentration of the titrant, and the
volume of fitrant required to reach the equivalence point. At the equivalence point, an equal number of equivalents of the analyte
and fitrant has been added.

4.5.1. SAMPLE CALCULATION BY MASS
V‘ri‘rrunt X c‘ri‘rrunt X Ratio X |:Wunolyre X

Comple = |
e Msomple "
Cample  Sample concentration (g/100g)
Vitat~ Volume of fitrant
Gitant ~ Titrant concentration (eq/L)
Ratio Equivalence ratio of analyte / titrant (mol analyte / eq fitrant)
FWanayie  Formula weight of the analyte (g/mol)
Msample ~ Mass of sample (g)
4.5.2. SAMPLE CALCULATION BY VOLUME
Visiant X Girant X Ratio X FW,,
(g = ™ en Z e 100

Vsomple
Cample  Sample concentration (g/100mL)

Virast ~ Volume of fitrant

Gitant ~ Titrant concentration (eq/L)

Ratio Equivalence ratio of analyte / titrant (mol analyte / eq fitrant)
FWanayie  Formula weight of the analyte (g/mol)

Vsomple ~ Volume of sample (mL)
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45.3. STANDARDIZE TITRANT BY MASS
Titrant standardization is the second most important calculation in fitrations. A primary standard is titrated in order to determine
the concentration of the titrant. This is essentially a typical fitration calculated in “reverse”, where the concentration of the solution
is known and the titrant is unknown.

Mstandard < Ratio

CTITTG"T FWsTundurd X V‘ri‘rrunt
Girnt Titrant concentration (N)

Msandard  Mass of standard (g)

Ratio  Equivalence ratio of titrant / standard (eq titrant / mol standard)
FWstondord  Formula weight of the standard (g/mol)

Viant~ Volume of fitrant (L)

45.4. STANDARDIZE TITRANT BY VOLUME

Titrant standardization is the second most important calculation in fitrations. A primary standard is titrated in order to determine
the concentration of the titrant. This is essentially a typical fitration calculated in “reverse”, where the concentration of the solution
is known and the titrant is unknown.

Veandard < (1 L/1000 mL) X Cyongard

VTi‘rmnT

CTiTmnT =

Gitant -~ Titrant concentration (N)
Vsiandard ~ Volume of standard (ml)
Cstandard ~ Concentration of standard (eq/L)
Vitant ~ Volume of fitrant (L)

45.5. BLANK TITRATION

In a blank fitration a pre-titration is performed, often times on the solvent to be used for the sample titration, and the titrant volume
required to reach the endpoint is noted. This blank value nullifies error due o titrant required to react with the components of the
fitration solution matrix. The basic fitration equation can be used for a blank titration, with the single modification that the volume
of titrant used in the blank titration should be subtracted from the regular titration titrant volume.

Gitant X (Vegmole=Vhiank ) < Ratio X< FW,,
ngmp|e: fitrant (su ple™ Vbla k) uolytex]oo

msumple

Cample  Sample Concentration (g/100 g)

Gitant~ Titrant Concentration (eq/L)

Vsample ~ Volume of Titrant required for the sample (L)

Vbiak ~ Volume of Titrant required for the blank (L)

Ratio  Equivalence ratio of analyte / titrant (mol analyte / eq fitrant)
FWanalyte ~ Formula Weight of the Analyte (g/mol)

Msample ~ Mass of Sample (g)
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4.5.6. MULTIPLE ENDPOINT TITRATION

Some titrations have two or more endpoints, each corresponding to the equivalence point for a specific reaction.
Multiple endpoint titrations are similar to a blank titration in that the volume of titrant required to reach the first endpoint is
subtracted from the titrant volume used to reach the next sequential endpoint.

V‘ri‘rmntl X (ﬁ‘rmm X Ratio X FWanolyrel v

100

Csample] =
Maomple

(Vtitmmz 'menﬂ ) X CTiTranT X Ratio X I:Wanoly‘reZ

(sumpIeZ = %100

msumple

(VTiTanTS 'Vﬂnﬂmz) X CTiTranT X Ratio X I:Wanoly‘reS

(sumpleB = %100

Msomple
Csamplel ~ Sample 1 Concentration (g/100g)
Ceamplez ~ Sample 2 Concentration (g/100g)
Coamples ~ Sample 3 Concentration (g/100g)
Viant 1 Volume of titrant required to reach the first endpoint (L)
Viant2 ~ Volume of fitrant required to reach the second endpoint (L)
Viant3 Volume of fitrant required to reach the third endpoint (1)
Gitant~ Concentration of Titrant (N)
Ratio Equivalence Ratio of analyte / titrant (mol analyte / eq fitrant)
FWanahyte 1 Formula Weight of the analyte 1 (g/mol)
FWanayie 2 Formula Weight of the analyte 2 (g/mol)
FWanalyte 3 Formula Weight of the analyte 3 (g/mol)
Msample ~ Mass of Sample (g)

45.6.1. Back Titration

The equation used in back titration calculations is also similar to the equation for a blank titration. Instead of subtracting the initial
amount of titrant needed to react with the blank, the amount of second titrant needed to react with the excess titrant added in the
first titration is subtracted from the amount of the first titrant added. The difference between the two amounts is the amount of
fitrant necessary to reach the first equivalence point.

(Cﬁrmnﬂ X Vﬁrmnﬂ 'Cmmmz X Vﬁtrom?) X Ratio X |:Wunolyre x

100

sample —
Vsomple

Cample  Sample Concentration (g/100mL)

Gitant1 Concentration of Titrant T (N)

Vitant 1 Volume of Titrant 1 (1)

Gitant2 Concentration of Titrant 2 (N)

Viant2 ~ Volume of Titrant 2 (1)

Ratio Equivalence Ratio of analyte / titrant (mol analyte / eq fitrant)
FWanayie  Formula Weight of the analyte (g/mol)

Vsample ~ Volume of Sample (ml)
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4.6. GLOSSARY

Acid

A chemical species that can donate one or more protons (hydrogen ions).

Acid-Base Titration

Stoichiometric neutralization titrations, based upon the reaction that occurs between
an acid and a base.

Activity A physical property corresponding to the concentration of all ions in a solution. Electrodes
respond fo activity.

Amperometric Titration Titrations where the current flow between two electrodes (often a metal electrode and
a reference electrode) are used to monitor the titration progress.

Analyte The chemical species being measured in  fitration.

Argentometric Titration Titrations that use silver (nitrate) as the fitrant. These fitrations are typically precipitation
fitrations.

Automatic Titrator An instrument designed to automatically carry out a titration. It will add the appropriate
amount of titrant, defermine the endpoint and calculate the results.

Back Titration A type of titration where an excess amount of titrant is added to a sample, forcing a
sluggish reaction fo go fo completion. The excess reagent is then “back” titrated with
a second fitrant.

Base A chemical species that can accept one or more protons (hydrogen ions).

Biamperometric Indication

Uses a dual platinum pin electrode to measure the current flow through a titration
solution.

Bivoltametric Indication

Uses a dual platinum pin electrode to measure the voltage required to maintain a
constant current flow through a itration solution while constant voltage is applied
across the platinum elements of the electrode.

Burette

A graduated cylindrical piece of laboratory glassware that is used to dispense precise
amounts of solution.

Complex lon

A species where a central metal ion is covalently bonded to one or more electron donating
groups called ligands.

Complexomefric Titrations

Metal ions are titrated using a titrant that binds strongly to it. The titrants often contain
Ethylenediaminetetraacetic Acid (EDTA) or Cyclohexylenedinitrilotetraacetic Acid (CDTA).

Endpoint

The point were a titration is stopped because a physical change in the solution
has indicated a completed titration. Titration endpoints typically coincide with the
equivalence point. A fixed value endpoint (pH or mV) can be used as well. The itration
will stop at the desired point regardless if the titration is complete.

Equivalence Point

The point where the quantity of itrant is stoichiometrically equal to the quantity of
analyte.

Formal

The theoretical number of equivalents per liter of the solution. It is used in solutions
where the exact concentration of a species may be affected by the other ions present,
therefore the stated concentration may not be exactly correct.

Gravimetric Analysis

A quantitative defermination of an analyte based on the mass of the solid.
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Indicator Electrode

An electrode that responds to the species of inferest. The electrode potential is proportional
to the concentration or activity of that ion in the solution being measured.

Indicators

Chemical indicators are typically organic dyes that change form under different physical
conditions, causing a color change that can be seen by an analyst. Typically used in
manual titrations, chemical indicators have been replaced with electrometric indicators,
which are used with automatic titrators.

Inflection Point

The point on a titration curve were the second derivative curve changes signs.

Karl Fischer Titration

A titration that uses a chemical reaction that is specific for determining water,

Manual Titration

A titration that is carried out by hand. The analyst must add the appropriate amount
of titrant, defermine the endpoint and calculate the results.

Molar The concentration of a solute in a solution.

Mole (mol) A quantity of a chemical species. The molecular weight of a substance in grams is equal
fo the mass of one mole of the substance. One mole is equal to 6.022 x 1023 atoms
or molecules.

Monochromator A device that allows only a narrow range of wavelengths to pass though it by separating
the light into different wavelengths.

Multiple Endpoint Titration A titration that reacts multiple species in solution, sequentially, using the same titrant.

The concentration of each analyte can be determined from their respective endpoints.

Nernst Equation

The fundamental equation relating cell voltage to the concentration of a solution.

Neutralization

A chemical reaction where an acid and a base react to form a neutral salt and water.

Non-aqueous

A solution that does not contain water.

Non-aqueous Titration

A titration that is preformed in non-aqueous solutions, typically used to fitrate very
weak acids and bases to eliminate the leveling effect water has on all acids and bases
dissolved in it.

Normal

The concentration of a solution which accounts for any stoichiometric difference between
the various species in a solution.

Oxidation / Reduction Potential (ORP) The measurement describing whether a species wants to donate or accept electrons from

other species in a redox reaction. If a solutions reduction potential is higher than the
species it is reacting with, it will typically gain electrons or be reduced. If the potential
is lower than the species it is reacting with, it will typically lose electrons or be oxidized.

Oxidant The species that is accepting electrons in a redox reaction.
Pipette Scientific apparatus that is used to deliver precise volumes of liquids.
Polyprotic Acid Acids that are capable of donating more than one proton per acid molecule.

Potentiometric Titration

A titration in which the endpoint is determined by monitoring the voltage of the solution
using an electrode.

Precipitation Titration

A titration in which the analyte reacts with the fitrant to form an insoluble compound.
The endpoint is typically detected with an ISE sensitive to either the analyte or titrant.

Reagent

The chemical added in a titration that causes the given reaction to occur.
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Reduction-Oxidation Reaction (redox) A chemical reaction in which the atoms involved in the reaction have their oxidation

numbers changed. Reduction is the gain of electrons, which decreases the oxidation
number. Oxidation is the loss of electrons, which increases the oxidation number.

Reductants

The electron donor in a redox reaction.

Reference Electrode

An electrode that supplies a constant electrode potential. It is used in combination
with an “indicator” electrode, allowing for the “indicator” electrode potential to be
measured.

Relative Standard Deviation (RSD)

A measure of the amount of relative variation in a set of data. It is calculated by dividing
the standard deviation by the mean: RSD = (Standard Deviation of X)*100 / (Mean
of X)

Repeatability

The variation in sample measurements taken by a single person or instrument under
the same conditions.

Spectrophotometric Titration

A titration in which the endpoint is marked by a change in color and/or color intensity.

Stoichiometry

The quantitative relationship of the reactants and products in a chemical reaction.

Titrant

The chemical added in a titration that causes the given reaction to occur.

Titration

A quantitative, volumetric procedure used in analytical chemistry to determine the
concentration of an analyte in solution. The concentration of the analyte is determined
by slowly adding a fitrant to the solution. As the fitrant is added, a chemical reaction
between the titrant and the analyte occurs.

Titration Curve

A graph containing the physical data obtained for a fitration. The data plotted is often an
independent variable (volume of titrant) vs. a dependent variable (pH of the solution).
From the itration curve, the equivalence point or endpoint can be determined.
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CERTIFICATION

All Hanna® instruments conform fo the CE European Directives.
c RoHS
compliant
Disposal of Electrical & Electronic Equipment. The product should not be treated as household waste. Instead, hand it over
fo the appropriate collection point for the recycling of electrical and electronic equipment, which will conserve natural resources.

Ensuring proper product disposal prevents potential negative consequences for the environment and human health.
For more information, contact your city, your local household waste disposal service, or the place of purchase.

RECOMMENDATIONS FOR USERS

Before using this product, make sure it is entirely suitable for your specific application and for the environment in which it is used.
Any variation introduced by the user fo the supplied equipment may degrade the meter’s performance. For your and the meter’s
safety do not use or store the meter in hazardous environments.

WARRANTY

The HI930 is warranted for two years against defects in workmanship and materials when used for its intended purpose and
maintained according fo instructions. This warranty is limited to repair or replacement free of charge. Damage due to accidents,
misuse, tampering, or lack of prescribed maintenance is not covered.

If service is required, confact your local Hanna Instruments™ office. If under warranty, report the model number, date of purchase,
serial number (engraved on the bottom of the meter), and the nature of the problem. If the repair is not covered by the warranty,
you will be nofified of the charges incurred. If the instrument is fo be returned fo Hanna Instruments, first obtain a Returned Goods
Authorization (RGA) number from the Technical Service department and then send it with shipping costs prepaid. When shipping
any instrument, make sure it is properly packed for complete protection.
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